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Installation on Windows XP SP3:

Login with full local administrator permissions.
Insert the CD and it should Auto Run or use Windows Explorer and double click the installation EXE file. (see
installation steps below)

3. Once installation is completed and while still logged in as administrator start the software. The software will run
for up to 30 days in demo mode until fully licensed. While in demo mode you must always log into the
computer with full local administrator permissions. If you run the software without administrator permissions it
the demo mode will expire.

4. Each time you start the software in demo mode the licenses dialog will appear. At the top it will indicate how
many days are left in the demo period. In the middle is a link to the website to register and receive your license
key. At the bottom of the license dialog will be a registration code and a place for the license key. If you do not
have internet access on the installed computer you may go to http://www.xrite.com/registration.aspx from any

computer. Make note of the registration code in the software. If the registration code is zero or blank you do
not have full administrator permissions or did not choose “Run as administrator”.

5. You can license the software or click Continue to continue on in demo mode. The software will automatically
guide you through setting up the instrument and your default settings.
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6. Each time you start Color iQC or Color iMatch the license page will appear until fully licensed. Click Continue if
you do not have the permanent license key yet.

7. Once registered and you receive your license key, enter it in the box provided and click the License button. You
will get a message that your product is now licensed.

8. Once fully licensed you will no longer have the license dialog box show up when you start the software and may

log into the computer with normal user permissions.

Installation on Windows 7 (32 or 64 bit):

Login with full local administrator permissions.

2. Insert the CD and it should Auto Run or use Windows Explorer and double click the installation EXE file. (see
installation steps below)

3. Once installation is completed and while still logged in as administrator, right click on the Color iControl desktop
icon and choose “Run as administrator”. The software will run for up to 30 days in demo mode until fully
licensed. While in demo mode you must always log into the computer with full local administrator permissions
and “Run as administrator”. If you run the software without administrator permissions and “Run as
administrator” the demo mode will expire.

4. In demo mode each time you start the software you will have the license dialog appear. At the top it will show
the number of days left in the demo period. In the middle is a link to the website to register and receive your
license key. At the bottom of the license dialog will be a registration code and a place for the license key. If you
do not have internet access on the installed computer you may go to http://www.xrite.com/registration.aspx

from any computer. Make note of the registration code in the software. If the registration code is zero or blank
you do not have full administrator permissions or did not “Run as administrator.

5. You can license the software or click Continue button to continue on in demo mode. The software will
automatically guide you through setting up the instrument and your default settings.

6. Each time you start Color iQC or Color iMatch the license page will appear until fully licensed. Click Continue if
you do not have the permanent license key yet.

7. Once registered and you receive your license key, enter it in the box provided and click the License button. You
will get a message that your product is now licensed.

8. Once fully licensed you will no longer have the license dialog box show up when you start the software and may
log into the computer with normal user permissions and do not need to “Run as administrator”.
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Color iQC and Color iMatch Installation Screens:

1. Run the installation executable described in step 2 above. Click Next to continue:

-
Color iControl - InstallShield Wizard

Welcome to the InstallShield Wizard for Color iControl

The InstallShie rd will install i ur computer. To continue, click Next

2. Select | accept on the license agreement and click Next to continue:
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r B
Color iControl - InstallShield Wi [

License Agreement

X-RITE SOFTWARE LICENSE AGREEMENT -~

IMPORTANT - THIS IS A LEGAL AGREEMENT BETWEEN YOU AND X-RITE, |ﬂ
INCORPORATED.

BY LOADING OR USING THE SOFTWARE, YOU ACKNOWLEDGE THAT YOU
HAVE READ THIS LICENSE AGREEMENT, THAT YOU UNDERSTAND IT, AND
THAT YOU AGREE TO BE BOUND BY ITS TERMS. IF YOU DO NOT AGREE TO
THE TERMS AND CONDITIONS OF THIS LICENSE AGREEMENT, THEN X-
RITE IS UNWILLING TO GRANT YOU A LICENSE TO USE THE SOFTWARE,
AND YOU MAY NOT USE THE SOFTWARE. PROMPTLY UNINSTALL THE
SOFTWARE FROM ANY AND ALL COMPUTERS AND, IF YOU PURCHASED
THIS SOFTWARE PRODUCT, PROMPTLY RETURN THE SOFTWARE AND THE
ACCOMPANYING ITEMS (INCLUDING WRITTEN MATERIALS AND BINDERS
OR OTHER CONTAINERS) TO THE PLACE YOU OBTAINED THEM FOR A

3. Enterin your User name, company name and software serial number from label on the CD case. Click Next to
continue:

;
Color iControl - InstallShield Wizard =5

Software Registration

ial number

Your Name

Company Name:

‘Your Comapany Name|
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4. Enter your software AUI (Application Unique Identifier) number from the label on the CD case. Click Next to
continue:

-
Color iControl - InstallShield Wizard

l Product AUl code

5. If this is a new installation you will be prompted to select a location for the software user data file folders to be
located at. The program files will be installed in the C:\Program Files\GretagMacbeth\ or C:\Program
Files(x86)\GretagMacbeth\ folders. For more information on user data files please see Color iControl Folders
and Files document under Color iMatch and Color iQC common helpdesk Questions on www.XRite.com.
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 Color iControl - InstallShiele

Install Folder

Control root folder

A previous installation has been found on your computer and will be
updated.

7. Click Install to begin software installation:
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" =
Color iControl - InstallShield X

Ready to Install the Program

The is ready to begin installation

Click Install to begin the installation

f your installation settings, click Back. Click Cancel to exit the

8. Two boxes will appear automatically during software installation. One is the Visual C++ 2005.

! icrosoft Visual C++ 2005 Redistrik

] Please wait while Windows configures Microsoft Visual C++ 2005
1 =:§' Redistributable

Gathering required information...

| Cancel |

9. The other is Setup Status. This will show you the status of the software installation.
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Setup Status

Color iContral is configuring your ne are installation

Installing

[

10. Once the installation is completed click the Finish button:

-
Color iControl - InstallShield Wizard

Color iControl Installation Complete

Click Finish to complete the setup of Color iControl
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Color iControl Getting Started

Once Color iControl is installed on your system, there are still a few preliminary actions you must
perform prior to being able to run the software fully. Each of these is explained below.

Initial Logon for Color iControl

Double-click the program icon installed to your desktop. The opening splash screen and log-on screen
will be displayed. The image displayed here will vary depending on your software configuration: Color
iQC, Color iMatch, etc. Type your initials into the Operator ID field in the log-on screen and then click on
one of the “Open” icons in the lower left. (Operator ID’s are limited to six characters maximum.)

Color iIMATCH™

neXxrite
PANTONE®

. .;_7"

LIVE]

PANTONE"

Coler iMatch (Industrial)

Enter Operator ID: |
Open Last e-Job Open a New e-Job Open Without e-Job Cancel
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Installing an Instrument

Prior to beginning this operation, be sure that the spectrophotometer is connected to the computer via
a communication port and that you know the ID for that port. In addition, check to make sure the
instrument is plugged into the power outlet and powered up.

Once the instrument is physically connected to your computer, you must install it in terms of the
software. To do this, follow the steps provided below:

Spectro Manager @
Installed Spectros:
1] - Fake Sensor [ Install New... J
[0]- Ci52s_ -
[]-i7_ [ Modify.. ]
(1]-SE_
[ Delete ]
Make Default |
[ Clear Default ]
‘ Set Calibration Modes ’
Default Spectro: ‘ Set Comm Port and ‘
[1]- Fake Sensor_ CheckTile
[t |

Figure 1 —Spectro Manager Dialog

From the main menu select “Spectro” then “Install or configure...”

A dialog box titled “Spectro Manager” (See Figure 1) will be displayed.

Click on the “Install New...” button. A second dialog titled “New Spectro” will appear with a list
of available instruments for Color iControl (See Figure 2).

30 July 2012 Revision 1.0 Page 3



Getting Started

New Spectro @

Select the type of spectro from the list below:

XRite SpectroEye Gretagtacbeth 3000, 3100
XRite [SP, 9=, AM 530 Portables)  GretagMacbeth 7000
XRite Color i5 Gretagt acbeth Color i5
XRite Color i¥ GretagMacbeth Color i7
XRite TeleFlash BYK (TCM/TCS bench mode
XRite VeriColor Spectro DataColor (all models)
XRite V5450 Mue HunterLab UltraScan XE
XRite Ci52 HunterLab UltraScan Yis/Prc
GretagMacbeth SpectroEye HunterLab ColorFlex
GretagMacbeth SpectroLino HunterLab ColorQuest spher
GretagMacbeth XTH, XTS HunterLab ColorQuest 45/0
GretagMacbeth 2180, 2145 HunterLab ColorQuest XE

< | mn | »

[ 0K ] [ Cancel ]

Figure 2 —New Spectro

4. Select the instrument you wish to install by clicking once on the instrument name (or
manufacturer) and clicking “OK.” (You may also at this point be asked for a calibration disk(s)
that should have been provided with your instrument. If this is the case, follow the instructions
that appear onscreen.)

5. The Spectrophotometer Installation Wizard dialog box will appear.

6. Depending on the type of sensor you are installing, the Choose Sensor Model dialog box may
appear (See Figure 3). If it does, select your instrument’s model type from the drop-down list
and click <Next>.
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Choose Sensor Model ~ e —————.- &
Specific models available
[Color i7 (base) v ]
Flash Mode |Single -
<Back || Net> | | Cancel | [ Hebp

Figure 3 —Choose Sensor Model

7. On the next dialog (see Figure 4), enter the name of your spectrophotometer into the space
provided. Depending on your instrument make and model, you may need to enter the serial
number of your instrument and click <Next>.
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Spectrophotometer Installation Wizard ﬂ

Welcome to the Spectrophotometer installation wizard. ! Use this
page to enter the serial number and a name for your instrument.
These will be used to identify your instrument within the software.

Sensor name: (3 nickname to identify your spectro)

DECIo

Sensor senal number:

(Automatically determined) w

Figure 4 —Sensor Name

8. Again, depending on the type of sensor you are installing, the Instrument Wavelength Range
dialog may appear at this point (also not pictured). This dialog allows you to select the default
wavelength range for taking measurements.

9. A dialog box allowing you to select the communications port and the baud rate of the
instrument will appear next (see Figure 5).
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Spectrophotometer Installation Wizard léj

Choose the communications port for the instrument.

Comm Port Baud Rate

CcoMm1 v 38400

Enable Sensor Read Button / Preview Support
[] {{Can be used as an altemate <Enter: key to step through
the read dialog)

(| Display video image in read dialog (requires USB Video Adapter).

<Back || Net> | | Cancel | [ Hebp

Figure 5 —Communication Port and Baud Rate

10. Click on the drop down to identify the communication port where you have the instrument
connected. The default is to have your instrument connected to comm. port one. The baud rate
should default to the correct setting. If your instrument is incapable of communicating at
multiple baud rates, this section of the dialog will be unavailable. You may also enable the Read
button on the sensor if you wish. Click <Next> once you have selected the comm. port and baud
rate.

11. The next dialog (see Figure 6) will appear and prompt you to select a pre-defined calibration
mode for your instrument. This dialog allows you to create an initial calibration mode for the
instrument just installed. The mode contains such information as the size of the sample port,
the type of illumination the instrument uses, whether or not you are taking reflectance or
transmittance data, etc.

12. Click the <Finish> button to accept the current settings as the default initial mode.
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Spectrophotometer Installation Wizard @

You must create each calibration mode that you will need for instrument
measurements.

defined calibrati :
P mmod?sl " [Genera usage - 1 default mode i

That's it! Yourinstallation is complete. Please click the finish button to
add this instrument to your sensor list...

<Back || Fiish | [ Cancel | [ Hebp

Figure 6 —Calibration Modes

13. Once you have closed the Calibration Mode, the Choose Calibration Mode dialog box will
appear, allowing you to create more calibration modes for that instrument (see Figure 7). The
default mode just defined should be listed as the only mode. You may define an entirely new
mode by clicking on the “Define New” button. You should refer to the documentation provided
with your instrument to determine what capabilities your sensor has and what variety of
calibration modes you may want to define. (See Spectro under Menu Commands in the Help file
for more information about setting the various sensor modes in Color iControl.)
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Choose Calibration Mode 5
Defined Modes [1] - My Spectro_
1D Name of Mode NextStdz Average  R/T Mode Specular AreaView UV Energy Glass Lens/Port
ﬂ 0-Default Expired 2 RFL SPI 25.00 mm UV Cal No Lens=P
< 1 »
AddNew.. | [ Delete | [ Modiy.. | [ Calibrate | | UV Calibrate

Figure 7 —Choose Calibration Modes

14. Once you have selected the sensor, its communication port, and the mode in which it will
operate, all that remains to do is to calibrate the instrument. Do this by clicking on the
“Calibrate” command under the “Spectro” menu and following the instructions on the screen.
You must have a job opened in order for the “Calibrate” command to appear as one of the
options under the Spectro menu. Calibration generally consists of taking readings of one or
more tiles. These tiles should be supplied with your instrument; refer to your instrument’s
documentation for more information. The next section guides you through this process.
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Calibrating the Sensor / Taking a Measurement

The next action to take is to calibrate the sensor and to take a measurement in order to be sure that the
instrument installation has been successful. Obtain a standard and three trial samples prior to starting
(we will use the trials in the Color iControl Tutorial which is included as a Adobe PDF file along with this
document and the Installation instructions.)

Important Note: These instructions use the menu commands as the main method of accessing Color
iControl’s various functions. However, buttons on the toolbar as well as keyboard shortcuts exist for
most of the commonly used menu commands, such as taking measurements and calibrating the
spectrophotometer.

1. Click on the Spectro menu.
2. Click on “Calibrate”

3. Depending upon your instrument model, the system will prompt you to read the light trap/black
tile. Place the light trap or black tile on the instrument port and click <OK>.

4. The system will prompt you to read the white tile. Place the white tile on the instrument port
and click <OK>.

5. The system should report that the sensor has been successfully standardized.
6. Place the standard you obtained on the sensor port.

7. Open a new job. [By selecting “New e-Job” from the “e-Job” menu item on the main system
menu.]

8. Click on Data menu.

9. Click on “Measure with Spectro...” A sub-menu will appear. Click on “Measure Standard.”

10. A dialog box will appear allowing you to name the standard. Enter a name and click <Next>.
Instructions for continuing will be displayed under the field where you entered the name. Follow
those instructions until the system prompts you to enter another name for a measurement.

11. The Standard should appear as the first item in the Tree View at the upper left of the open job.

12. Click on e-Job menu item.
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13. Click on “Close Current Job” from the drop down menu. A standard Windows “Save As...” dialog
box will open.

14. Enter a name and click <OK>. The system will automatically append the extension to the job
when it is saved.

15. Click on e-Job menu item

16. Click on “Exit” from the drop down menu. The program should close.

17. The sensor is now installed and correctly functioning.
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Editing the Default Job Settings File

Once the instrument has been configured, you should edit the default settings file. Color iControl
originally ships with two default settings files, one for screen resolution set at 800x600 and one for
screen resolution set at 1024x768. One of these settings files will be the basis for any job opened in
Color iControl without specifying an alternative (i.e., another settings file or template). Which one gets
used depends on the resolution of your monitor. This will be true even if you select to store your
settings in the job and not in a settings file, because even if you select to store the settings in each
individual job, the program has to have some settings to include when each job is initially created.
Editing the default job settings file is described below.

Editing the Default Settings File
1. To edit the default settings, first click once on "Edit Default Job Settings" under the File menu.
(This option will only appear when there are no open jobs. If a blank job appeared when you
started running the program, you must close it before you can use this option. Use the "Close
Current Job" command under the e-Job menu or click once on the Windows close button in the
upper right corner of the job window.)

2. A job window will open with the title "_800.st3" or " 1024.st3," depending on your monitor's
resolution. Click once on the "Settings" option under the Application menu.

3. The Settings dialog box will appear. Click on the General tab. (For now, we will only set up the
most basic settings needed. You may need to edit this file again once your familiarity with the
software has increased.)
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Color iMatch Job Settings —— ﬂ
Job Options | Autoname I IFS Colorant Collection
System | eSubmt | Tag Fomat Genea | QC | QCPrnting | Print Job Template
Stored in this JOB's settings
Selected Color System Database Name (ovemides System Default setting)
L , Job Default Database [ v]
@ cl Name
© Hunter Lab [ Connect Temporary Database ]
© FMCHI
i lluminants Printing

1: [065-10 v] Print Header: Customer Name

2 [F02-10 (CWF) v Sub Header: <Job Title> v

3 [A -10 v] Logo Bitmap: v

Number reads to average Logo start (0-100) 0 Logo width (0-100) 0
(ovemide cal mode):
Dynamic Transform [None ']
Default Measurement Gl
Mode [None {use cument selected) '] Compensat?:: [Use Colorant Gloss =
Concentration Units: [Percent v]
Di ect e-Job f

Settings Filename |C:\Color_iControl\Demo3\Plastics_1024 st5 sco:;ﬁngz ﬁ; om
(Note: If no settings file, settings will be stored inside the job file)

Figure 8 —Settings | General Tab

4. At the top left of the dialog are three radio buttons for selecting the desired color space. The
options are: CIEL*a*b*, Hunter, or FMCII. The system will default to CIEL*a*b*. Select an option
or leave the system set to CIEL*a*b*.

5. In the center left of the dialog are three drop-down lists allowing you to select the primary,
secondary, and tertiary illuminants for the system. The defaults are: D6510, F02-10, and A-10.
The appended 10 on the end of the illuminant means that it is using the ten-degree observer.
Two-degree observer illuminants are available and designated with a “-02". Select your
illuminants from the drop-down lists.
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6. Once you have selected these settings, click on the "Close Current Job" command under the Job
menu. The default settings you selected will be stored into the file. These settings will be in
place for every new job you open without specifying a template. Of course, there are many
other settings, both in the General tab and in the Quality Control tab. Once you gain more
familiarity with the software, you may want to return to re-edit the settings stored in the default
settings file.
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1. Document [“Job”] Based Architecture [similar to Word]

Jobs are containers that contain all the items a user needs to perform a specific job or
function. Sending the document to another user on a different system allows
communication, since all the contents, including the settings used, the views, the
layouts, and the data are preserved in the job exactly they way they were on the
sending system. Easy to model the user’s actual workflow in a production operation,
since this type of work normally involves files and folders that contain specific objects
they are working on [for example — the standard , the tolerances required, and all
sample measurements to date for a lot running on a specific dye machine].

2. Multiple Database Storage/Retrieval
Important information that is likely to be required in multiple jobs, or needs to be
preserved for safekeeping, or organized for retrieval at a later date can be stored and
retrieved from whichever database is appropriate. Both Access and SQL Server
databases are supported, and users can connect different jobs to different databases
as required.

3. Multi-user, Networkable, Terminal Server Aware, Network Licensing, Security
Most systems today must operate within a network [both LAN and WAN] of users.
Information needs to be shared and distributed while maintaining control of the data
and user rights. Color iQC/iMatch contains an account management system that
allows supervisory control over user rights and permissions, allows supervisors to hide
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controls and functions for specific users, and manages access to a global SQL Server
database with Regional / Local group read and modify access.

Measurement

A measurement is a “container” that has multiple spectral data, user defined tags,
security settings, measurement properties, procedures, and colorimetric data.
Extended data [such as OL/OD, R/T, or Haze data] are all treated as a single
“measurement”. Trials can be “associated” with a specific standard [by its UUID].

Unique GUID

Every measurement, colorant, and collection in Color iQC/iMatch is created with a
unique GUID that identifies that specific object for its entire life. This allows Jobs to be
circulated around the world and specific items to be “recognized” by the system as
they come back. Attempting to add a “new” item to the database which is actually a
“renamed” copy of the original will flag the attempt and either “update” the item in
the database or create a new object with a new GUID. Each measurement contains a
“signature” that validates the instrument conditions used to measure it, the type of
instrument, the procedures used, and any NetProfiling and/or model transforms
applied to the data.

Templates and Settings Files

Jobs and their contents, settings, and layouts can be derived from templates and
settings files, allowing a customer to create many tailored “job types” that are preset
for particular functions they routinely do. A requirement to change a tolerance for a
specific customer only requires changing it in a settings file, and all relevant jobs
derive that new setting.

Connected Views

All views are connected within a document, so actions taken in one view cause
updates in all other views. Views inherit their settings from the job settings. If a user
needs to select specific items by using a color space plot, while other users prefer to
use a list view, and some want to use a combination — then each can operate in their
most efficient manner. Having all views connected enhances the understanding of
what the “job contents” are since graphic views and data views and job contents
views are all displaying the same connected information — just from different aspects.

Multiple samples compared to a standard

Color iQC/iMatch views and reports are tailored to be able to display large numbers of
samples compared to a standard, can automatically adjust views to show the
appropriate samples with the current standard, but allow the user to quickly show
alternate selections of any samples compared to any other measurement as a
standard. The user is not “locked into” any specific relationship of samples to a
specific standard.

Tolerances

The most difficult part of a QC system is establishing and controlling what the
“tolerance” for color variation is and what it means. Graphics must be used in a way
that enhances a users “impression” of the relationship of a sample to a standard, and

30 July 2012 Revision 1.0 Page 2



Distinguishing Concepts

of many samples to each other through the use of meaningful tolerances. Tolerances
in Color iQC/iMatch can be automatically generated using the CMC equation, specified
by the user on a specific standard, specified for a particular job, or specified for the
entire system. In Color iQC/iMatch, the source of the tolerance is a hierarchy [that can
be specified by the user], that allows a cascade of the tolerance source ... if the
tolerance is not specified in the current standard, it is derived from the job, if not in
the job, then from the default system settings, if not in the default settings, it will be
calculated automatically. Color iQC/iMatch also contains methods of generating
tolerances based on historical information, and can generate tolerances based on
statistical control limits. Tolerances are always generated for L, a, b, ¢, and h
information — not just L, a, b or L, c, and h. LCH is not a separate color space from LAB
— users should be free to mix or combine color differencing within CIELab color space
in whichever metric color difference descriptor is most effective — so displaying dL, da,
db, dC, and dH values and tolerances at the same time is possible and often done.

10. Import/Export

Color iQC/iMatch can import and export a wide range of competitive file formats [EXP,
QTX, MIF, SMP, XML, CxF, PAL, TXT, DAT, MDB...]. In most cases these files can be
important as a “native” format by simply double clicking on the file and launching
Color iQC/iMatch ... the user doesn’t have to know that the file type is a foreign file
type. Communications between many types of color systems is becoming mandatory
in the business world. This feature has been instrumental in capturing DataColor
customers — since we can click on an email attachment with a QTX file and run it
directly within Color iQC/iMatch.

11. Remote Output

Integrating information from a QC Color system into manufacturing systems often
involves IT Support and special software modifications. Color iQC/iMatch contains a
remote output feature that allows the user to tailor and format an output stream of
any information in Color iQC/iMatch and direct it to serial ports or network file
locations. This information can be sent automatically as a sample is measured, making
it ideal for automatic integration into manufacturing systems. Remote Output feature
is also used for output of formulas to dispensers, allowing customers to create specific
output streams for whatever dispenser they have — including the ability to export all
formulas to a “text file” for import into mainframe databases.

12. Drag and Drop / Cut and Paste / Multiple documents
Users can display multiple jobs within the Color iQC/iMatch frame, and drag and drop
contents between the jobs to help analyze data. Users can cut and paste information
or entire measurements into an Excel spreadsheet, then paste from a spreadsheet
back into Color iQC/iMatch to create new measurements.

13. Printed reports
Users can easily format a printed report style from existing views and create a report
style that looks good without having to be a designer, or without simply printing out
multiple views one at a time.
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Jobs and their contents, settings, and layouts can be derived from templates and settings files,
allowing a customer to create many tailored “job types” that are preset for particular functions
they routinely do.

Understanding Jobs, Settings Files, and Templates

A job in Color iQC and Color iMatch is basically a file or document. Multiple jobs can be opened
at the same time and managed through the software. Jobs can be stand-alone with their
settings self-contained or they can store their settings in a file that they point to and can share
with other jobs. Jobs can also be created using templates.

Creating a New Settings File
1. To create new “settings files,” open a new, blank job by clicking once on the “New Job”
command under the e-Job / File menu. The File menu will appear when no jobs are

open; the e-Job menu will be available when there is at least one job open.

2. The new job will open. Click once on the “Change settings file reference” command
under the Job menu.

3. The Open dialog box will appear with the available settings files listed, except for the
defaults which are stored in a different place. (If you want to edit the default settings
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file, you must use the Edit Default Job Settings under the File menu.) Enter a name “in
the “Filename” field and click on the <Open> button.

-
o Open @
Lookin: |, Demo3 v @ ¥ @~
= Name : Date modified Type
= || Plastics_1024.5t5 3/22/20129:51 AM  STS File
RecentPlaces |4t ot 7/31/201210:39 AM  STS File
Desktop
=Y
Libraries
A
Computer
-~ <| 1 L
LH* File name: v Open
Network
Flesoftype: [ Settings File (~st5) v [ Conedl |
[ Open as read-only
= > |

4. The program will automatically create a new settings file using the name you entered
and associate it to the current job. At this point, click on Application | Settings in the
main program menu. The Settings dialog box will open.

- -
Color iMatch Job Settings @
[ Job Options [ Autoname [ IFS Colorant Collection |
| System | eSubmt |  TagFomat General ac | QC Pnting Print Job Template |
Stored in this JOB's settings
Pass/Fail Get Tolerance From
also test
©® Standard
or [ .
Test under all 3iluminants []  pg- B (© System Default
‘ Db* B (©) Caleulated using CMC
Uses CMC weighted LCH values [] e A LC Ratio
DH* [0 DEcme DE2000/94/33
also test
Index Lower  Upper 2001 200
E—— Bl S Gt
Number of Visual Steps Strength Method Weighted Sum -
(affects tolerancing, sorting, IT =
and trend plots) Adjusted Strength Target  100.00 %
Density Method | M ANSI v
System Default Tolerances
pL* Da* Db* bc DH*
Pass/Fail 1.00 Upper 0000 0000 0000 0000 0.000
Mergin () 0-10 Lower 0000 0.000 | 0000 | 0000 -0.000
) [
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5. Click on the General tab of the Settings dialog box to make choices with regards to the
selected color system, illuminants, printing, and other default parameters. Click on
<OK> when finished.

Color iMatch Job Settings ld_hj
Job Options l Autoname | IFS Colorant Collection ‘
System I eSubmit | Tag Format ‘ General ‘ Qc l QC Printing I Print Job Template l
Stored in this JOB's settings
Selected Color System Database Name (ovemides System Default setting)
. Job Default Database [ ,]
91 Name
O Hurter Lab [ Connect Temporary Database ]
D FMCHI
lluminants Printing
1: |D65-10 v Print Header: Customer Name
2: |F02-10 (CWF) v Sub Header: <Job Title> v
3 A -10 - Logo Bitmap: v
Number reads to average Logo start (0-100) 0 Logo width (0-100) 0
(overide cal mode): 0

Mode None (use curent selected) Compensation [Use CGolorant Gloss v

Disconnect e~Job from
Settings Filename |C:\Color_iControl\Demo3\test st5 settings file

(Note: If no settings file, settings will be stored inside the job file)

6. Click once on the “Save Settings” command under the e-Job menu. This will save the
settings you selected into the file you created. Once you save the settings, the new
“settings file” is complete and ready for use. (Note: The blank job you opened in order
to create the file may be closed without saving.)

Using Alternate Settings/Creating a Template

You can associate any job with a settings file. However, an easier way exists to create jobs
associated with a setting file is to create a template that automatically points to that settings
file. Any jobs created using a template will automatically be associated with the correct settings
file.

1. Open a new, blank job by using the “New e-Job” command under the e-Job menu.
2. 2. Click on the “Change settings file reference” command under the e-Job menu. Select

a settings file to use for this template by clicking on it once to highlight it and then
clicking on the <Open> button.
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-
€ Open &J
Look in: Demo3 - @@
I Name : Date modified Type
ol || Plastics_1024.st5 3/22/20129:51 AM  ST5 File
Recent Places (™S 7/31/2012 10:44 AM ST File
Desktop
r=l
Libraries
Computer
. < | 1 »
w
File name: test v
Network
Files of type: [Settings File (~s5) v [ Cancal |
[7] Open as read-only
A — > |

3. Save the Job by clicking on the “Save As...” command under the e-Job menu. Note that
you must save the job before you can save it as a template. Name the job
appropriately.

4. Once the job has been saved, click on the “Save as template” command under the e-Job
menu.

5. 5. Enterin a name for the template. Templates are saved using a “*.jt5” extension.

6. You may now open new jobs using the template you have created by clicking on the
“New from Template” command under the e-Job/File menu. Those jobs will
automatically be associated with the selected settings file.

Creating a Job from Template

You may create new jobs from the templates you create by using the “New from Template”
command under the e-Job menu.

1. Click on e-Job in the main program menu.
2. Click on “New e-Job from Template” menu item

3. The Open dialog will appear with the available templates listed. Click once on a
template name to select it.
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r N
o Create a job based on a predefined job template L-th
Lookin: |, Demo3 - @7 = mE
I Name . Date modified Type
el || Plastics Formulation jt5 1/17/2006 1:20 PM  JT5 File
Recent Places (™ 3ies 1/17/2006 1:20 BM TS File
Desktop
w=ul
Libraries
P L
Computer
@
L < m 13
Network
File name: xml v
Files of type: [Template Files (*jt5) '] [ Cancel ]
| — > |

4. Click on <Open>. You now have a new job that points to the settings file.
Disconnecting a Job from Its Settings File
If you have selected to use settings files as the default method of storing settings for your jobs,
you may still create jobs that are self-contained by disconnecting the job from its settings file.
When you do this, the settings that are stored in the settings file will automatically be copied
from the file into the job. Follow the instructions below to disconnect a job from its settings file
and turn it into a self contained job. These instructions assume that the job is already open in
the main program window and is the active job.

1. Click on the Application menu and select the “Settings” menu item.

2. The Settings dialog will open. Go to the General settings tab.

3. At the bottom of the General settings tab is a button marked “Disconnect this job from
settings file.”

4. Click once on that button.
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r N
Color iMatch Job Settings @
[ Job Options | Autoname | IFS Colorant Collection |
l System I eSubmit | Tag Format ‘ General ‘ Qc [ QC Printing I Print Job Template l
Stored in this JOB's settings
Selected Color System Database Name (ovemides System Default setting)
Job Default Database [ .]
Name
O Hunter Lab [ Connect Temporary Database ]
O FMC-I
lluminants Printing
1 [pes10 v Print Header: Customer Name
2. |F02-10 (CWF) - Sub Header: <Job Title> -
I
3 A -10 - Logo Bitmap: v
Number reads to average Logo start (0-100) 0 Logo width (0-100) 0
(ovemide cal mode): 0
Mode foge fee solecied) % Compensat?ossn [Use Colorant Gloss v

Concentration Units: Percent v

Disconnect e~Job from
Settings Filename |C:\Color_iControl\Demo3\Plastics_1024 st5 settings file

(Note: If no settings file, settings will be stored inside the job file)

==

&

5. The settings file listed in the “Settings Filename” field should disappear.

Concentration Units: [ Percent v ]

Disconnect e-Job from

Settings Filename settings file

(Note: If no settings file, settings will be stored inside the job file)

6. The job is disconnected from its original settings file and that information is now stored
in the job itself. Click on <Apply>.

7. Click on <OK>.
Connecting a Job to a Settings File

This section describes how to connect a job to a different settings file. This will overwrite the
settings stored in a standalone job with the new settings from the file.

1. Click on the e-Job menu.
2. Click on “Change Settings File Reference.”

3. The Open dialog box will open displaying the available settings files.
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r Y
€ Open ld_hj
Look in: Demo3 (< W s
I Name : Date modified Type
ol || Plastics_1024.st5 7/31/201210:49 AM  ST5 File
RecentPlaces | 4op st 7/31/201210:51 AM TS File
! | |test.stS 7/31/201210:44 AM  ST5 File
Desktop
r=l
| Libraries
Computer
(»L" < m »
File name: = v Open
Network ;]
Flesoftype: [ Settings File (~st5) v [ Caneel |
[7] Open as read-only
|

4. Click on the appropriate settings file name.
5. Click on the <Open> button.

6. The current job’s settings are now coming from the selected file. You can check this by
opening the Settings dialog (Application | Settings...) and looking in the General tab.

Establishing the Default System Settings

The next step in setting up the program is to establish the default system settings. Double-click
on the Color iQC or Color iMatch desktop icon to re-start the program. Click on the <Open
without e-Job> button. At this point, you will need to decide if you want to store your data in a
database as well as in jobs. If you wish to store your data in a database, you will need to create
it. Follow the steps below to create a database for use with Color iQC or Color iMatch.

Creating the Database

1. Click on the blank document button to open a new job (or you may click on File | New
Job).

2. Once a blank job is open, click on Data | Create an empty Data Base...
3. A small dialog box will open allowing you to name the database. Enter a name for the

database. The program will automatically append the *.mdb extension to the name you
enter. The path where the program will place the database will be displayed.
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4. Click <OK>.

Create a new data base I — S

Enter a name for the new data base. DO NOT enter a
path or an extension! The extension ".mdb" will be
appended to your name and the database will be
created in the current default database directory.

C:AColor_iControl\Demao3% |

.mdb

Cancel

Editing the Default System Settings

1. Click on the Application menu followed by the “Settings...” command (or you may use
the “pencil and pad” button on the toolbar).

2. Click on “System” tab.

3. The Default System Settings tab will be displayed.

Color iMatch Job Settings

S

Job Options | Autoname | IFS Colorant Collection
System | eSubmt | TagFomat | Geneml | QC | acrprinting | Print Job Template
Skin Theme | - g:s’m (1L] Demo Plastics v]  Create New Desktop
Fort Size [Normal A
Default Settings File (M Plastics_1024 -
Defautt Toolbar File (1L] PantoneLIVE -
Default Folder Settings
MS Access Database folder  C:\Color_iControl\Demo3\ jol
Default DataBase Name Plastics.mdb 9
Backup DataBase (ocal MSAccess) ﬁ
e-Jobs C:\Color_iControl\Demo3\ jol
Local System Settings C:\Color_iControl\System\
Shared System Settings C:\Color_iControl\SystemShared\ p
Macros, Settings, Templates C:\Color_iControl\Demo3\ p
Texture Images  C:\Color_iControl\Texture\ jol
Remote Formula Files  C:\color_iControl\Comection\. p
Incoming Dropbox  C:\Color_iControl\inbox\ jol
Qutgoing Dropbox  C:\Color_iControl\Outbox\ p
IFS Colorant Files C:\Color_iControl\IFS\ p
@) CIE lluminant Table 6 () CIE lluminant Table 5
Setup for SQL Server Database @ Setup for Formatted Names

[ ok ][ Ccancel

Apply
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4. |Inspect the path settings as they are shown in the various fields. (See the table below
for a description of each path/field.) The database you created and named should be
displayed as the default database. Generally, you should let the path settings remain set
to their defaults unless you have a good reason to change them. For example, you may
want to set up your system to have the database located on a network drive so that
others can access it. In that case, you will need to change the database path to point to
the correct drive and directory where you will be storing your data. (These path
definitions may be specified using UNC conventions. See your network administrator for
help with that.)

5. Click on <OK> when you have finished defining the paths for storing the various types of
files associated with Color iQC and Color iMatch.

System Settings

Setting Description
Skin Theme Choose from a selection of predefined windows skin themes to enhance software appearance.
This field allows you to select a desktop. ColoriControl allowsthe creation of desktop layoutsthat can
affect many of the software's operating parameters, including such global settings asthe default
Current Desktop database folder or default jobsfolder. In addition, a desktop can be associated with a user ID so that

assoonasauserlogsonto the system (even if passwords are disable), the correct desktop will
instantly be appliedto the program.

Default Settings File

This field will display the settings file associated with the current desktop. Click on the magnifying glass button
to the right of the field to select a different settings file.

Default Toolbar File

This field will display the toolbar file associated with the current desktop. Click on the magnifying glass button to
the right of the field to select a different toolbar file.

MS Access Database Folder

Default folder location for any databases needed by the system.

Default Database Name

Name of a default database for use with Color iControl. Enter in full name of the database including "*. mdb"
extension. This database will be used if a database specified in the job being opened cannot be located or
opened, or if the job does not contain a database name.

e-Jobs

Default location for the storage of Jobs.

Local System Settings

This field displays the location for the storage of local user settings; it cannot be modified (unless systemis on-
line version). These settings are private to a user and should not be shared between users.

Shared System Settings

This field displays the location for the storage of shareable user settings. These settings are typically shared
between all users of a network system, and can reference a shared network drive.

Macros, Settings, Templates

Default location for macros, templates, and settings files.

Texture Images

Default location for the storage of images and texture images.

Remote Formula Files

Specifies location where formula output files will be written to... can be the network path for a dispenser folder.

Incoming Dropbox

Default location to store incoming submits.

Outgoing Dropbox

Default location to store outgoing submits.

IFS ColorantFiles

Location where all IFS files (and .samples files) will be located .

Illuminant File

these radio buttons allow you to select from either of the 2 standard CIE illuminant tables. Table 6 is the current
CIE recommendation and should be used unless you are trying to agree with actual raw color values from old
systems that used Table 5.

There are two additional setup options available:

Setup for SQL Server Database
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This option allows you to enter the information required to connect to a MS SQL Server
database. Information from you IT department will be required to make this connection.

SQL Server Setup

S

Primary SOL Database

Server Name
Database Name

SOL Client Connection Type

Backup SOL Database

2nd Server Name

2nd Database Name

SOL Client Connection Type

SOL Server login (leave blank for windows aunthentication)

login name password

[ Display DB Connection errors (for diagnostic only)

SOLNCLI 2005 v

SQLNCLI 2005 v

Cancel

Setup for Formatted Names

This option allows you to configure the software to use formatted naming when taking

measurements.

Formatted Name Setup

(S5

Define Name format [these are system settings that apply to all jobs)

Standard Format

Chars Prompt or Field Name Fill  Separator
1

Trial Format

Chars Prompt or Field Name Fil  Separator

Use {<DATE>, <TIME>, <DATETIME>, <SEQ>) for automatic fields.
NOTE!N! The total number of characters MUST NOT exceed 50.

Cancel

Right Justify
Right Justify
Right Justify
Right Justify

Right Justify

Right Justify
Right Justify
Right Justify
Right Justify

Right Justify
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Calibration

How can | calibrate the UV?

Choose Calibration Mode (3) Select the measurement
Defined Modes [1] - Color i5_150573 mode and perform a normal
ID Name of Mode NextStdz ~ Average R/T Mode Specu.. AreaView UV Energy Glass Lens/Port ca | i b ration. Once t h is is
0-Default 03:55 2 RFL SPI 25.00 mm UV Cal No Lens=P L.
1 R Ewpied 2 RIT SPI 500mm* UV Cal No Lens=P finished you can select
2 Total Transmittance Expired 2 TTRAN SPI 25.00 mm * UV Cal No Lens=P . . . -
3 Direct Transmittance Expired 2 RTRAN SPI 25.00 mm * UV Cal No Lens=P Wlth In th e Ca I I b ration M Od €
4 Haze Expired 2 RFL SPI 2500mm* UV Cal No Lens=P selection — the Option uv-
5  SCI/SCE Expied 2 RFL SPI/SPE 2500mm UV Cal No Lens=P .
6 OverLight/Over Dark Expired 2 oL/aD SPI 25.00 mm UV Cal No Lens=P Calibrate.
<€ | L" >
(addNew. ) ( Delete ) ( Modiy.. ) ( Caibrate ) (U Calibrate)
UV Calibration Procedure (&) With the i5 or i7 instrument a white plastic chip with a
~White flucrescent standard Calibrated Tint defined CIE Whiteness value is provided.
 Absolute Ganz Whiteness whiteness Value  Value
CIE Whiteness Index . . .
© 134 | | 000 | Enter the Calibrated Whiteness Value in the proper

information field, place the chip in front of the spectro

B Loss UVIEneray and press [Auto Calibrate]
. 5RO
Current UV Filter Position ~ More LV Enesgy
Current CIE Whiteness 0.0
Wl Tint
Check White Accept

b

Auto Calibrate Cancel
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UV Calibration Procedure e
,j/\fhlle fluorescent staﬁdard Calibrated Tint
 Absolute Ganz Whiteness Whiteness Value  Value
@ CIE Whiteness Index |134_7 I [ 0.00 I
Less UV Energy
60.7 | -
Current UV Filter Position = More UV e
Current CIE Whiteness 1346 1.38
Wil Tint

Automatic UV Calibration is complete, difference =

Check White Accept

Auto Calibrate
— .

At the end of the Calibration procedure the Current UV
Filter Position, the Current UV Whiteness and the
Automatic UV Calibration Difference is reported.

Typically result will be within 0.2

Accept the UV calibration and repeat a regular calibration
procedure.
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In order to exclude the UV completely a calibration mode will have to be set up

Choose Calibration Mode (3)
Defined Modes [1]- Color i5_I50573
D Name of Mode NextStdz ~ Average R/T Mode Specu.. AreaView UV Eneray Glass Lens/Port
0 0-Default Expired 2 RFL SPI 25.00 mm Y Cal Na Lens=P
1 RAT Expired 2 R/T SPI 25.00 mm * UV Cal No Lens=P
2 Total Transmittance Expired 2 TTRAN SPI 25.00 mm * Y Cal Na Lens=P
3 Direct Transmittance Expired 2 RTRAN SPI 25.00 mm * UV Cal No Lens=P
4 Haze Expired 2 RFL SPI 25.00 mm * Y Cal Na Lens=P
5 SCI/SCE Expired 2 RFL SPI/SPE  25.00 mm UV Cal No Lens=P
6 Ower Light/Over Dark Expired 2 0L/0D SPI 25.00 mm Y Cal Na Lens=P
Filter in / UV excluded 00:49 2 RFL SPI 25.00 mm UV Exc Na Lens=P
<& D >

(Add New...) ( Delete ) GModily... 3 (Calibrate) Y Calibrate

Calibration Mode Properties

[ Enable auto configuration by spectrophotometer

-R/T Mode ——— -V Filter Pos / UV Energy

® Reflectance :] % O Out/ UV Inc
B "
. ®In /UVExe
_ Total Transmittance

O Haze [Transmittance) -Port Plate &perture / Lens

-Specular Condition Port [ LAY [ 25 mm)

® Included [ Ignore port plate errors
O Excluded Lens | Lens = Port
Unknown

[ Glass Correction Applied?
[ Enable NetProfiler®

e

® 2 |avg [000
-Extended measurements ——

=
your hame for this mode: |Filler in / UV excluded |

G oK ) ( Cancel )

Normal (Single mode) [minutes)

How can include the complete UV?

deCMC
Limit
Calibration Interval

Y Calibration..

Close

Within the calibration mode the
setting Filter In / UV Exc will have to
be selected

Once this has been done an
instrument calibration will have to
be made.

Color iQC does not offer the option include complete UV. Whenever this option is selected the instrument will
automatically use UV cal. There is a reason for it.

The UV content of a Xenon lamp has an impact on the reflectance data, if samples such as textiles or paper contain

optical brighteners.
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If the instrument works without the UV filer (or calibrated UV) the UV content of the Xenon Lamp will depend on
the age of the lamp. Since UV content has an impact on the reflectance data, different reflectance data would be
achieved depending on the age of the lamp. It would be nearly impossible to achieve a good inter instrument

agreement.

How can | activate a green tile test after the calibration?

IO Color iControl - [e-Job1.jbS [database=iControl.mdb]]

i e-lob Data Application View

OEROs

Spectro [ Account Window Tools Macro Help

Reset Spectro connection
[ =y =jEe)

Ky Select Mode... Shift+F4
[ )

Select new standard (Eabrajets i g at
R - BN | Install or Configure... I
CRERCHCEC ES Py S e — - =
— tial Name 4 a*
8
I 1
Spectro Manager (3)

Installed Spectros:

DEA (N30
[1]- RME1_000103
[1]- My Spectra_006076
[2] - 964_000E09
[1]-i7_I70390
[1] - Color i7_I71087
[1]- SFE00_SF11763

Default Spectro:
[1] - Color i5_150573

T

Defined Modes
D Name of Mode
1 R/T

( Install New... >
( Moify.. )
( Delete >

Make Default

( Clear Default >

Set Calibration Modes

' ruur '

Spectrophotometer Properties (5]
[1]- Color 5_150573
Cormen Port
COM1 C
) debug mode Leaommj e
Check tie flename - [1]- Color i5_I50573

- pecu..  AreaView
{2 Enable Check Tie for ALL modes = ™

Enable Check Tile only for Mode 0 3 25.00 mm *

Main menu, select
spectro, and install or
configure.

Select your spectro, eg
color i5; and then click
“set Comm Port and
check tile” button.

Select which mode you
need to do green tile
check.

Mode 0, means only the
first cal. Mode, which
mode ID is 0.

All modes, means all
cal. Mode ID need to do
green diagnostic test.
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Help
B B 3 & &) | ) o
(8] LJ = o L= = S 2 _
Choose Calibration Mode
Defined Modes [1]- Color i5_150573
ID e of Mode NextStdz  Average R/T Mode Specu.. Areaview
m 0-Default 0353 2 RFL SPI 25.00 mm
1 R/T Expired 2 R/T SPI 25.00 mm *

€ Color iControl

vfile‘ Settings Spectrc Account Macro

] New e-Job Ctrl+N
f] New from Template Ctri+T
= Open e-Job... Ctrl+0

| Open CheckTile Job

Edit Default e-Job Settings

Color iControl (3]

L\ C:\Color_iControl\System\Color i5_150573_0.jb5 was not found.

Measure Standard (mode=0-Default)

-ID Info
Fullname: Green Tile
Enter name, then press <Next> when ready to read.
Groupl:
Group2:
Group3:

— Save current standard in data
— section

[ Next ) [ Reset ) ( Groups )

Color iControl

Replacing Standard... Do you want to save the current standard?
JB\  (<No> will delete it from the job).

e (v

Open a new job, go to “Select
Mode” and select a cal. mode
that you want to set green tile
diagnostic test.

(Make sure you had done
calibration on each mode
before you come to this step, if
not, switch off the check tile
and go calibrate  your
spectrophotometer first.)

Then close job...
Go to File, and select “Open
Check Tile Job”.

Color iQC and Color iMatch
realizes, that the proper job is
not yet available and places the
warning on the screen. It will
automatically create a Green
Tile test job.

Enter the name and go through
the measurement sequence
Uncheck the “Save current
standard in the data segment”

At the end confirm, that the
standard should be saved.
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10. It is recommended to enter

W Pass/Fail Tolerance to the
standard.
Mark the tile in the data
Selection Windows
selects the properties.

R In the standard properties
~Tolerances select Stored Tolerances
and enter a tolerance of 0.3

‘ Properties...

Properties

[Name | Data Condition | Spectral Data | Image | Security ID | Recipe/Fomula Editor "M-Tmi Tolerances Used|

-P/F Tolerance ~

Calculate
from CMC

Reset % Margin:

When a calibration for the calibration mode 0 is done automatically a read check will be imitated

Standardize mode 0-Default Standardize mode 0-Default Color iControl (5]

Read White Tile. i i
Read black trap. L Calibration is completed.

White Calibration Black Calibration Calibration is finished
Read CheckTile (mode=0-Defautt) 11. Once the calibration is finished
1D Irfo the check tile test will come up.
Full Name |29.09.2011 13:32:58 | Place the green tile in front of
Press <Next> to accept reading, or <Reset> to discard. = the spectro and start a normal
g:g:?zi SRR | measurement routine.
Group3: 0

L | = ~l

12. Once the calibration is finished

Standard Name == a* b* G h® .
the results will be shown. If
| Green Tile 58,35 -26 60 13.70 2992 152.76 .
outside of tolerance the
B e e o o o = calibration will be rejected.
29.09.2011 13:32:58 0.01 0.02R 0.01 -0.01 0.02Y 0.0

Bl © GreenTie The results will be saved in the job.

= ) Data
B L 29092011 13:53:42
B L 29092011 13:32:58
. ©) Green Tile
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€ Color iControl y
File | Settings Spectro Account Macro

] Newe-Job Ctrl+N
=] New from Template Ctrl+T
Y Open e-lob... Ctrl+0O

| Open CheckTile Job |

How can | set the calibration time control?

In order to evaluate the results of the CheckTile Job
close all jobs.

Select File —

Select Open CheckTile Job

Now you can analyze the data.

Most customers like a automatic reminder to calibrate the instrument when it's regired

e

Choose Calibration Mode - s For each of the calibration
Defined Modes [1]- Color 5150573 modes there is a timer for the

D Name of Mode NextStdz  Average R/T Mode Specular AreaView UV Energy Glass Lens/Port next ca I I brat|0n . Th|S can be
[ oDefaut 03:28 2 RFL SPI 2500mm UV Cal No Lens=P changed using the modify
1 R/T Expired 2 R/T SPI 25.00 mm * Uy Cal No Lens=P .
2 Total Transmittance Expied 2 TTR&N  SPI 25.00mm* UV Cal No Lens=P option
3 Direct Transmittance Expired 2 RTRAN SPI 25.00 mm * Uy Cal No Lens=P
4 [4)Haze Expired 2 RFL SPI 25.00 mm * UV Cal No Lens=P

Calibration Mode Properties

===

In the Calibration Mode Properties the
calibration Interval can be set.

(] Enable auto configuration by spectrophotometer

R/T Mode UV Filter Pos / UV Energy

@ Reflectance 56,011 % ) Out / U¥ Inc
~ Regular (Direct) @ Cal / UV Cal
= Transmittance VDES v S in /UV Exe

() Total Transmittance

() Haze [Transmittance) Port Plate Aperture / Lens

The typical recommendation is 240
Minutes.

Attention: if the time is set to “0” there
will be NO time control.

This can be useful, if you do want to do
long term measurements and do not
want to have any interruption by the

Specular Condition Pot | LAV ( 25mm)

calibration.

)

@ Included [ Ignore port plate errors

This can be useful, if you use self

() Excluded

Lens [Lens = Port

7]

calibrating instruments portable

Unknown

] Enable NetProfiler® [7] Glass Correction &pplied?
nable NetProhler

OK ][ Cancel ]

e —— —

U Calibration..

spectrophotometers like the Spectro
Eye or other portable devices like the
SP or 900 series, which do have their

deCMC own internal time control.
® 2 Avg 00
Extended measurements 240 quibration T
[Normal (Single mode) v ] [minutes)
your hame for this mode:  0-Default
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How to Guide

Measurement

How can | measure Gloss with my instrument?

ColoriQC | Color iMatch Gloss and SRR Gloss

Gloss in Color iQC and Color iMatch applies to measurements made on a sphere instrument where SPI
and SPE are possible, and uses an equation developed by X-Rite for each instrument that is correlated to
a 60 degree gloss meter for paint samples on paper. It is generally pretty close to an actual gloss meter
within the normal ranges of 20-80 but may be different somewhat at the low or high ends of the range.
Every spectro has a different form of the equation to account for differences in sphere size, number of
holes, size of specular port, etc. X-Rite has a specific equation for CE7000, Color i5/i7, XTH, and SP62/64.
All other sphere spectrophotometers use a general equation and may not agree as well. The ASTM
method that applies to this is D523. However the type of equipment required by D523 does NOT include
sphere instruments. Therefore the equation gives us a “correlated gloss” value rather than a “60 degree
gloss” value.

SRR Gloss in Color iQC and Color iMatch is “Specular Reflectance Ratio” and is defined as ASTM method
E429 (not E463). This method is titled “Measurement and Calculation of Reflecting Characteristics of
Metallic Surfaces Using Integrating Sphere Instruments” , and in general is useful for describing the
specular reflectance from surfaces that are somewhat glossy. An inverse value called “diffuse reflectance
ratio” is normally calculated for comparing metallic surfaces which are matte however the DRR value is
NOT contained in color iQC or Color iMatch.

The methods will give similar relative comparative results between several samples — but the values
themselves will be different.

Additional Notes: RFW 2Dec2010

*  GLOSS60 calculation can be performed in the Color i5 (if it has firmware 2.0 or higher) and transferred to the
software during any measurement — otherwise the GLOSS60 value can ONLY be calculated if the measurement is
extended SCI/SCE.

* SRR Gloss can only be calculated from an extended SCI/SCE measurement.

* Gloss60 is a “correlated” equation using an instrument model specific equation developed by X-Rite to correlate a
sphere measurement to a 60 degree gloss meter. The equation has been improved in version 6.2 for most sphere
instrument models.

¢ SRR_Gloss is an ISO method of calculating gloss (Specular Reflectance Ratio) that is typically used when measuring
materials that are highly glossy (such as metals).
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*  First step - prepare the calibration mode for the gloss measurement

-
Choose Calibration Mode

=3s] Open the Calibration Mode

Calibration Mode Properties X
["] Enable auto configuration by spectrophotometer
R/T Mode UV Filter Pos / UV Energy
@ Reflectance 56011 () 0ut/ UV Inc
~ Reagular (Direct) @ Cal / UV Cal
: Transmittanc.e UVDES v S in /U Exe
() Total Transmittance
() Haze (Transmittance) Port Plate Aperture / Lens
Specular Condition Port [ LAY [ 25 mm) ']
@ Included [T Ignore port plate erors
Bz Lens [Lens =Port V]
Unknawn
("] Glass Correction &pplied?
[T Enable NetProfiler®
deCMC
® 20 Avg D00
Extended measurements D C a]ibr e rere]
[SU /SCE v] [minutes)
your name for this mode:  SCI/SCE - with Gloss
[ 0K ] [ Cancel ] IV Calibration..
A

Defined Modes [1]- Color 5_150573 Windows [Shift] + [F4] - and
ID Name of Mode NextStdz ~ Average R/T Mode Specular AreaView UV Energy Glass Lens/Port Cl iC k [Ad d N eW]
0 0-Default Expired 2 RFL SPI 25.00 mm UV Cal No Lens=P
1 R/T Expired 2 R/T SPI 25.00 mm * UV Cal No Lens=P
2 Total Transmittance Expired 2 TTRAN SPI 25.00 mm * Uy Cal No Lens=P
3 Direct Transmittance Expired 2 RTRAN SPI 25.00 mm * Uy Cal No Lens=P
n Haze Expired 2 RFL SPI 25.00mm* UV Cal No Lens=P
< | m »
[ Add New... ] [ Delete ] [ Modify... ] [ Calibrate ] UV Calibrate

Select the following settings:

Remove the check next to "Enable auto
configuration by spectrophotometer"

R/T Mode = Reflectance

Specular Condition = Included

Extended Measurements = SCI/SCE

UV Filer Pos/UV Energy = UVD65/Cal/UVCal

Enter a name for this calibration mode

Press [OK] to leave the Calibration mode properties.
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&3’ A new calibration mode has

been added now.

Select mode 5 and calibrate it
with the normal calibration
procedure.

The calibration will include SCI
and SCE

* Next the data output has to be prepared to include gloss

Standard Name L* a* b* c* h®
Trial Name 3 a* b* c* h®
Include this view in Full Printout.
Change View
Properties...
P
Std-Muli Trial View Properties i — [
Std/Multiple Trial View Setup | Recall Format l Remote Output Selup|
(©) Standard display [] Automatic switching on color space
© Trial display Display icons for passing samples
Show dtaor
Possible Attributes: Selected Attributes:
X Minimum Wz L
Y Date/Time a"
z Comment b*
x Haze c
y Opacity_CR he
L Berger_WI| Gloss
a Stensby_WI |
b Taube_WI > Up
Whiteness Index-ASTM Tappi_452 .
Whiteness Index-CIE Tappi_525 E]
Whiteness Index-GANZ 0J_Index
Yellowness Index-ASTM E313-00 Munsell HV(
Tint-CIE SRR Gloss (
Single Wavelength %R Oper ID
Color Value-WSUM Yellowness |
Color Value-SUM pL*
Color Value-SWL Da*
<« [m] »
Width of name column in printout 20
ok ) (e ) (o) [

-
Choose Calibration Mode
Defined Modes [1] - Color i5_I150573
D Name of Mode NextStdz Average R/T Mode Specular  AreaView UV Energy Glass Lens/Port
0 0-Default Expired 2 RFL SPI 25.00 mm Y Cal No Lens=P
1 R/T Expired 2 R/T SPI 25.00 mm * UV Cal No Lens=P
2 Total Transmittance Expired 2 TTRAN SPI 25.00 mm * UV Cal No Lens=P
3 Direct Transmittance Expired 2 RTRAN SPI 25.00 mm * UY Cal No Lens=P
4 Haze Expired 2 RFL SPI 25.00 mm * Uy Cal No Lens=P
B SCI/SCE - with Gloss Expired 2 RFL SPI/SPE  25.00 mm UV Cal No Lens=P
< m J »
[ Add New... ] [ Delete ] [ Modify... ] [ Calibrate ] Y Calibrate
\ =—— = — —— —_—

Click [Close] to leave the box

Make a right mouse click into the
multi trial data view

From the right mouse key mouse
key menu - select properties

From the possible Attributes (left
side) select Gloss and press the
button facing to the right side and
include the Gloss into the list of
Selected Attributes.

If you want you can move it to a
different position within the list.

Press [Apply] and press [OK].

Next - take measurements using the measurement routines for trails and measure
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Trial Name

X-Rite Gloss Chart 1
X-Rite Gloss Chart 2
X-Rite Gloss Chart 3
X-Rite Gloss Chart 4
X-Rite Gloss Chart S
X-Rite Gloss Chart 6

L*
25,19
2474
2465
2465
2494
25,25

a*
0,09
0,14
0,04

-0,00
0,07
0,07

b*
-0,92
-0,88
-0,87
-0,84
-0,96
-1,13

cl
0,93
0,99
0,88
0,84
0,97
1,13

ho

275,56
278,25
272,71
269,96
273,93
273,32

Gloss
499
13,37
32,36
32,90
57,48
92,62

The results will be shown in the
multi trial data display

The correlated gloss data will be
included.
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How to Guide

How can | measure SCl and SCE?
This measurement option is available with the Color-Eye XTH, Color i5, and Color i7, 7000-instruments SP-Series.
For SP-Series Instruments all measurements must be made with SCI/SCE to be able to use the automatic standard

defininition in the instrument.

* First step - prepare the calibration mode for the gloss measurement

Choose Calibration Mode - - — s . 234 Select a calibration mode for
Defined Modes [1]- Color 5_150573 SCI/SCE measurement. If it is
D Name of Mode NextStdz ~ Average R/T Mode Specular AreaView UV Energy Glass Lens/Port not VEt ava | | a b I eto yO u h ave
1] 0-Default Expired 2 RFL SPI 25.00 mm U Cal No Lens=P to create one.
1 R/T Expired 2 R/T SPI 25.00 mm * U Cal No Lens=P
2 Total Transmittance Expired 2 TTRAN SPI 25.00 mm * U Cal No Lens=P
3 Direct Transmittance Expired 2 RTRAN SPI 25.00 mm * U Cal No Lens=P
4 Haze Expired 2 RFL SPI 25.00 mm * U Cal No Lens=P
E SCI/SCE Expired 2 RFL SPI/SPE  25.00 mm Uy Cal No Lens=P
< | m J »
[ AddNew.. | [ Delte | [ Modiy.. | [ Calibrate | | UvCalbiate
r N . .
Calibration Mode Properties X Select the following settings:
Remove the check next to "Enable auto
(] Enable auto configuration by spectrophotometer confi gurat ion by spectrop hotometer"
R/T Mode UV Filter Pos / UV Energy R/T Mode = Reflectance
© Reflectance a0 5 © Ou/inc Specular Condition = Included
~ Regular [Direct) @ Cal / UV Cal _
D Transmittance WOBS v o Extended Measurements = SCI/SCE
© Total Transmittance aul i UV Filer Pos/UV Energy = UVD65/Cal/UVCal
() Haze (Transmittance) Port Plate Aperture / Lens
Specular Condition Port [ LAY [ 25 mm) ']
@ Included I lgrvors ot plota siiore Enter a name for this calibration mode
I Lens [Lens = Port V]
Unknown Press [OK] to leave the Calibration Mode
[ Glass Correction Applied? Properties Window.
[T Enable NetProfiler®
deCMC
® 2 Avg D00
Extended measurements 240 C aJibr (el
[ SCI /SCE v ] [minutes)
your name for this mode:  SCI/SCE - with Gloss
[ 0K ] [ Cancel ] 1Y Calibration
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How to Guide

-
Choose Calibration Mode

==

ID Info

Fullname: |

Enter name, then press <Next> when ready to read.

Group:
Group2:
Group3:

Auto Avg Reads

0

[ Next ][ Reset ]

[ Groups ][BeginAvg][ Close ]

Defined Modes [1] - Color i5_150573
D Name of Mode NextStdz Average  R/T Mode Specular AreaView UV Energy Glass Lens/Port
0 0-Default Expired 2 RFL SPI 25.00 mm Y Cal No Lens=P
1 R/T Expired 2 R/T SPI 25.00 mm * UV Cal No Lens=P
2 Total Transmittance Expired 2 TTRAN SPI 25.00 mm * UV Cal No Lens=P
3 Direct Transmittance Expired 2 RTRAN SPI 25.00 mm * Uy Cal No Lens=P
4 Haze Expired 2 RFL SPI 25.00 mm * Uy Cal No Lens=P
E SCI/SCE - with Gloss Expired 2 RFL SPI/SPE  25.00 mm UV Cal No Lens=P
< 1 | »
[ Add New... ] [ Delete ] [ Modify... ] [ Calibrate ] Y Calibrate

‘ I

Select mode 5 and
calibrate it with the
normal calibration
procedure.

The calibration will
include SCl and SCE

Click [Close] to
leave the box

Take measurements in the known way.

The Measure Trial Windows will have the
information mode (SCI/SCE) in the header.

Tolerances: DL* tol Da* tol Db* tol DC* tol DH* tol P/F tol Margin lc
L D65-10 1.25 060 065 065 060 1.00 0.10 2.00
Standard Name Meas i3 a* b* c* h®
LHighGloss %R IAV SCIUVC ColoriS 2525 -0.08 -1.09 1.09 266,70
Trial Name Meas B a* b* c* he
Low Gloss %R LAV SCIUVC Colori5 25,34 0,00 -0,88 0,38 270,23

The data will be shown in the
multi-trial data view.

To provide more clearance the
measurement condition has
been added to the view.

30 July 2012 Version 2.0

Page 16



) In order to change the display of data to SCE mode,
High Gloss M

do a right mouse key click into the data section of
e B-@D@-@,ﬂglpm tree view.
DS

. High Gloss
{_| Data

oHo[E

. ‘t Low Gloss

Associate Trials with current Standard.

Select “Use extended data for calculation”
Use extended data for calculations.

Properties...
This will display the

Tolerances: DL* tol Da* tol Db* tol DC* tol DH* tol P/F tol Margin lc
| pss-10 0.90 068 065 068 06s 100 0.10 200 results for SCE
Standard Name Meas L* a* b* c* h® condition.

High Gloss %R LAY SCE UVC Color iS 533 0.02 -1.42 1.42 270.83

Trial Name Meas DL* Da* Db* Dc* DH* DEcmc

Low Gloss %R LAV SCE UVC Colori5 19,34 L 0,13R 042Y -041D 0,16R 18,93
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How to measure the contrast ratio from OL/OD measurements?

Within iQC the contrast ratio can be calculated from over light and over dark measurements
* First step - prepare the calibration mode for the OverLight and OverDark measurements

Choose Calibration Mode x Select a calibration
Defined Modes [1]- Color 5_|50573 mode for OL/OD
ID Name of Mode NextStdz ~ Average R/T Mode Specu.. AreaView UV Energy Glass Lens/Port measurement. If it
0 ODefaul Expred 2 RFL SPI 2500mm UV Cal No Lens=P is not yet available
1 R/T Expired 2 R/T SPI 25.00 mm * U Cal No Lens=P t h t [Add
2 Total Transmittance Expied 2 TTRAN  SPI Z500mm* UV Cal No Lens=P 0 you have to
3 Direct Transmittance Expired 2 RTRAN SPI 25.00 mm * UV Cal No Lens=P N ew] one.
4 Haze Expired 2 RFL SPI 25.00 mm * U Cal No Lens=P
5  SCI/SCE Expied 2 RFL SPI/SPE 25.00mm UV Cal No Lens=P
B Expired 2 RFL SPI 25.00 mm U Cal No Lens=P
4 I | »
| AddNew.. | | Delte | | Modfy. || Calbrate | Close |
( ] Select the following setti
Calibration Mode Properties X elect the Tollowing se 'ng"‘c"
Remove the check next to "Enable auto
. H "
Enable auto configuration by spectrophotometer configuration by spectrophotometer
e T e S R/T Mode = Reflectance
— ode — iter Fos ner ..
0 ?J:UVI Specular Condition = Included
. u nec .
Reflectance I:l % UV Filer Pos/UV Energy = UVD65/Cal/UVCal
i . .
Regular (Direct) Cal UV Cal Extended Measurements = OverLight/Over
Transmittance UVDES v
) In /UVExc Dark
Total Transmittance

Haze [Transmittance)

~Port Plate Aperture / Lens

~Specular Condition
¢ |ncluded
Excluded

Pott | L&V( 25mm)

=
=

Ignore port plate errors

Lens I Lens = Port

Estended measurements

Glass Correction Applied?

Enable NetProfiler®

deCMC
® “2 |avg [000 [
Calibration Interval

Over Light/Over Dark

[minutes)

o =

oK

your hame for this mode: [0ver Light/Over Dark| ‘

Cancel '

Enter a name for this calibration mode

Press [OK] to leave the Calibration Mode
Properties Window.
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ID Info

Fullname: l Red

| Enter name, then press <Next> when ready to read.

Group:

Grouzz: Auto Avg Reads
Group3: 0

‘ Next ” Reset

Automatic Storage to Database is ON

‘ Groups “BeginAvg“ Close ‘

| \ Measuring sample over Light Background

OK

The measurement windows will show  Within the measurement sequence

in the header which measurement

mode is used

you will be asked to present the

samle over white

| choose calibration Mode x Select mode 6 and
Defined Modes [1]- Color i5_I50573 calibrate it with the
D Name of Mode NextStdz ~ Average R/T Mode Specu.. AreaView UY Energy Glass Lens/Port normal calibration
0 ODefault Expied 2 RFL SPI 2500mm  UVCal No Lens=P procedure.
1 R/T Expired 2 R/T SPI 25.00 mm * U Cal No Lens=P
2 Total Transmittance Expired 2 TTRAN SPI 25.00 mm * U Cal No Lens=P
3 Direct Transmittance Expired 2 RTRAN SPI 25.00 mm * U Cal No Lens=P
4 Haze Expired 2 RFL SPI 2500mm* UV Cal No Lens=P Click [ClOSE] to
5 SCI/SCE Expired 2 RFL SPI/SPE  25.00 mm UY Cal No Lens=P | he b
6  OverLight/Over Dark Expied 2 OL/OD P 2600mm UV Cal No Lens=P eave the box
4 I | »
| AddNew.. | | Delete | | Modfy.. || Calbrate | Close |
Measure Trial (mode=0ver Light/Over Dark) Color iControl X Color iControl X

(N Now measure sample over Dark Background

OK

and over black background

The data for the over light

Tolerances: DL* tol Da* tol Db* tol DC* tol DH* tol PIF tol Margin e
| D85-10 1.90 220 175 255 135 1.00 0.10 2.00 measurements will be shown in
Standard Name " ax ” c o the multi-trial data view.
Red 49,51 57.76 3225 66.16 29.17 To provide the Opacity_CR
Trial Name DL* Da* Db* DC* DH* DEcmc information the opacity
Red 1 6.79L £.03G -14268 -11.38D -10.49R 8.43 information has been added to
the view.
In order to change the information in the multi-trial data view —do a Change View
right mouse click into the multitrial data view and select the :
- Properties...
properties... from the menu —
Maximize

30 July 2012 Version 2.0

Page 19



Std/Muttiple Trial View Setup | Recall Format Remote Output Setup

In the Properties Windows for the Multi-trial

Standard display Automatic switching on color space setup select Opacity_CR and press the key
* Trial display ' Display icons for passing samples . .
facing to the right.
Show data for | 1 llluminant 2
Possible Attrbutes: Selected Attributes: This should be done for standard and trial
L Tint-CIE DL
a* Single Wave Da*
b* Color Value-| Db*
c Color Value- DC*
2 Color Value- DH*
X Minimum We DEcmc
Y Date/Time
z Comment ) s ' ‘ Up ’
x Haze
¥ Opacity_CR
L Berger_WI| ‘ Dn )
a Stensby_WI
b Taube_WI
Whiteness Index-ASTM Tappi_452
Whiteness Index-CIE Tappi_525
Whiteness Index-GANZ 0J_Index
Yellowness Index-ASTM E313-00  Munsell HV(
4 >
Width of name column in printout
| ok || Cancel Help
Now the data mutitrial data
Tolerances: DL* tol Da* tol Db* tol DC* tol DH* tol PIF tol Margin lc . A
D65-10 1.90 220 175 255 1.35 1.00 0.10 2.00 view WI” InC|Ude the
e = = = = = opacty_CR Opacity_CR information along
Red 4951 5776 3225 66.16 2917 69.03 cr with with the Over Light data.
Trial Name DL* Da* Db* oc* DH* DEcme Opacity_CR If the Over Dark data are
Red 1 679L £.03G 14268 -11.38D -10.49R 8.43 8819 cr desired the output must be

() Substrates
[ Colorants

Associate Trials with current Standard.

Use extended data for calculations.

Properties...

changed
Mark the standard or sample in the tree view and press the right
mouse key.

Select to use the extended data for calculation
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In order to change the

High Gloss - display of data to SCE
— / mode, do a right
my B' % I?' E’ Ell p m mouse key click into
% [i zl the data section of
tree view.
-] © High Gloss
=) {_| Data

BIO

. ‘t Low Gloss

Associate Trials with current Standard. Select “Use extended data for calculation”

Use extended data for calculations.

Properties...
This will display the
Tolerances: DL* tol Da* tol Db* tol DC* tol DH* tol P/F tol Margin lc
| pss-10 0.90 068 065 068 06s 100 0.10 200 results for SCE

Standard Name Meas L* a* b* c* h® condition.
High Gloss %R LAY SCE UVC Color iS 533 0.02 -1.42 1.42 270.83
Trial Name Meas DL* Da* Db* Dc* DH* DEcmc

Low Gloss %R LAV SCE UVC Colori5 19,34 L 0,13R 042Y -041D 0,16R 18,93

30 July 2012 Version 2.0 Page 21



How can | start a timed measurement to take automatic readings?

For some application, there is need to measure the changes of samples with the time.
Also, when long time performance tests of the instruments have to be done, an automatic measurement is very
useful. There is a function build into the program which allows to perform these measurements automatically

* Step 1-openanew job

* Step 2 - Select the desired calibration mode for the spectro

* Step 3 — Calibrate if required

* Step 4 - measure the standard — if trial measurements in relation to a standard need to be made
* Step 5—Setup the timed measurement in the following way

Data LAgplication View Spectro Account W From the main menu — select Data - there you select
Measure with Spectro... > ‘ Measure with your Spectro

- Next you select Timed Measurements
| Timed Measurements  Ctrl+F6 l

(alternately you can do the same with [CTRL] + [F6]
Auto Read Setup @‘ Within the Auto Read Setup — you can enter

* the timer interval
Timer Interval  § seconds (5-3600) * Sample Name

¢  Maximum number of readings to be done
Base Name ‘White

l Maximum number 10 II
readings

Place sample on sensor port and click <OK>» N
when ready to begin reading.

|
"
Cancel
: As soon as you press [OK] the
Tolerances: DL* tol Da* tol Db* tol DC* tol DH* tol P/F tol Margin lc
D&5-10 260 065 070 070 065 1.00 0.10 2.00 measurement starts
Standard Name L* a* b* c* h®
L White 9566 0.33 248 250 97.65 Make sure, that you have
Trial Name DL* Da* Db* DC* DH* DEcme PIF DEcmc placed the sample before
of White @03.08.2011 13:... 0,00 0,036 0,00 0,01 003G 0,04 Passed
of White @03.08.2011 13:... -0,00 0,01 -0,01 -0,01 0,01 0,02 Passed
of White @03.08.2011 13:... 0,00 0,01 0,01 0,01 0,01 0,02 Passed
of White @03.08.2011 13:... -0,00 -0,02 -0,00 0,00 0,02 0,02 Passed
of White @03.08.2011 13.... 0,00 -0,01 -0,00 -0,00 0,01 0,01 Passed
«f White @03.08.2011 13... 0,00 0,02 0,00 0,00 0,01 0,02 Passed

Attention: To avoid, that the time frame for the total number of measurements exceeds the calibration time —
either adapt the timer there or enter a 0 to exclude the calibration timer control.
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How can | enter a new standard with color metric data only?

Sometimes customers provide standard specification in terms of L*a*b* - data only. The question is —how can

these be entered into the system?

* Step 1 - Choose the job —in which you want to store the new standard

* Step 2 — Do a right mouse click into the Tree-View Data section (alternately press the [insert] button on

your keyboard

Create a Measurement

Create AutoPrompt List for these trial names.
Insert Clipboard contents

Manage Buttons

Display all trials on same level.

Expand all Standards

Suppress Recalc/Refresh
Maximize
Restore
N
Trial Properties T ——————— u
Name | Data Condition | Spectral Data | Image l Security ID | Stored Tolerances | Colorimetric Dalal
Full name: Operator ID:
" Lab-Dataony Unique ID:  0CALP:PI01716452 0]
Created:  03.08.2011 13:56:43
Formatted: Data Type ERCENT Length WL for Strength
Standard
User Tal
Groy) Substrate
Primary
Grouy grrg‘ction Approval Status
Visual
Comment Comment i
Using Tagging fmt | Data Using Tagaing fmt | Data =
~(
< m ] »
(|
Lok J[ concel J[ ooy J[ Hee ]

The right mouse menu will provide you a list of options

Select the Create a Measurement

e Step3

This opens the Trial Properties
Windows

On the Tab Name — you can
enter the name of the sample
for which you want to enter the
lab-data and the Data Type . If
you want to enter Standard
Data select Standard
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Trial Properties - h g Step 4
| Name | Data Condition | Spectral Data | Image | Security ID | Stored Tol | Colormetric Data |

Type of Colorimetric Data llluminant for Colorimetric Data SeIeCt the type Of CO|or metrlc
@ CIE "&b data

O CELCH

) Hrieras Select the illuminant observer
® XYZ [ Attempt to synthesize a spectral curve for this color. . .

: condition of the color metric

data
r a b
% o o

Enter the color metric data

Press [Apply]
Press [OK]

[ ok ][ cCamcel |[ Ay |[ Heo ]I

This standard is now available for comparison like any

LahaRsiaonty © A other standard

AT RERCNCREY -4 | o |
— Al Attention — It always has to be kept in mind that this

% [; z standard is only valid for those data entered.

-] © Lab - Data only
=+{2) Data
-] © Lab-Data only
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Transmission Measurement

The color or the transmission spectrum of colored liquids or colored solid materials such as foils can be measured
with the Color_i7 or Color_i5.

Principally the user can measure the direct (for clear samples) or the total (for turbid sample) Transmission.
Measuring the direct transmission only the direct light beam transmitted by the sample will be considered. Since
there is lot of scattering in turbid samples the recommendation is to collect all light transmitted through the
sample.

How to prepare for Transmission measurement and how to calibrate

White Standard

The sphere has to be closed with the Calibration White Standard (i5) or with TX-cover (i7).
. The Tx-Cover (see picture) is made from steel and will fixed to the front through the magnetic behavior. It is needed
to complete the Ulbricht sphere and it needs to be kept all the time in front of the sphere..
. If the transmission white standard is used this should stay all the time in the position.

Transmission
White Standard for
Calibration

Tx-Cover with
integrated white (i7)

Sample Holder

. The thin-film-sample holder or the liquid cell holder can be mounted in the transmission part of the instrument, prior
to the calibration. This is decision of the user.

. In case of measurement of liquids, we would recommend to include the empty and cleaned cuvette (quartz) into the
calibration process.

For Total Transmittan
the measurement will be

)’hin-film sample
done at the sphere

holder
z
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Calibration Mode

Cuvette holder for measurement of
liquids on the base plane.

In order to do any measurement in iQC a proper measurement mode has to be selected. If it is not yet available it has to be
created.

Calibration Mode Properties

(S

P
Calibration Mode Properties

Enable auto configuration by spectrophotometer

R/T Mode UV Filter Pos / UY Energy R/T Mode UV Filter Pos / UY Energy |
() Reflectance 56,011 % © Out/ UV Inc ) Reflectance 56.011 © Out/ UV Inc
~ Regular [Direct) @ Cal / UV Cal @ Reaular (Direct) © Cal /UV Cal

R T fpte UVDES v S In LV Exe = Transmittance UvDeEs  ~ SIn UV Exc

@ Total Transmittance

() Haze [Transmittance) Port Plate Aperture / Lens

Specular Condition Port LAY [ 25 mm)

S

() Total Transmittance
() Haze (Transmittance)

Specular Condition

Enable auto configuration by spectrophotometer

Port Plate Aperture / Lens
Port

LAV [ 25 mm) I

© Included []1gnore port plate erors © Included [l gnore port plate errors
Excluded Lens [Lens=Port v Ercluded Lens |Lens=Port
linknown Unknown
Glass Correction Applied? L Glass Corection Applied?
Enable NetProfiler® Enable NetProfiler®
deCMC
2 Avg 000 feCHE 2 Avg 000 OO
Extended measurements o] Calibration Interval E"te"df# measute@ents 240 [quibrtati?n Interval
e B o (minutes) Normal (Single mode) minutes
e e (oith mode il T otal Transmittance your name for this mode:  Direct Transmittance
[ 0K l [ Cancel ] U Calibration \\ [ oK ] [ Cancel ] UV Calibration.
r = —
D Name of Mode MNextStdz ~ Average R/T Mode Specular AreaView U Energy Glass Lens/Port
0 0-Default Expired 2 RFL SPI 25.00 mm U Cal No Lens=P
1 R/T Expired 2 R/T SPI 10.00 mm * U Cal No Lens=P
2 Total Transmittance Expired 2 TTRAN SPI 25.00 mm * UV Cal Na Lens=P
3 Direct Transmittance Expired 2 RTRAN SPI 25.00 mm * U Cal No Lens=P
4 (4] Haze Expired 2 HAZE SPI 25.00 mm Uy Cal No Lens=P
Calibration

Once all preparation have been made and the desired calibration mode has to be selected and the calibration has to be

started. (press F4 or the proper icon E)
* The calibration will be guided by the Color iQC.
* Stepl— White calibration
In the first step the white calibration has to be made. Either the TX sphere cover with integrated white or the White
Transmission Standard has to be placed in front of the instrument. It has to be kept all the time in this position.

30 July 2012 Version 2.0 Page 26



How to Guide
* Step 2 — Black calibrations

In the second step the black standard (black plastic chip) — has to be placed next to the sphere opening. The easiest will
be to fix the sample between thin-film-holder and the sphere. The sphere opening should be completely covered.

A black standard (is provided as
part of the Transmission
Package) will be placed in

the cell holder
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How to do Color Measurement in Transmission mode — Total Transmittance

* To do acolor measurement in transmission mode the following a job has to be opened/created
* The correct type of calibration mode for the transmission measurement has to be selected

1D Name of Mode NextStdz  Average R/T Mode Specular AreaView UV Energy Glass Lens/Port
0 0-Default Expired 2 RFL SPI 25.00 mm UV Cal Mo Lens=P
1 R/T Expired 2 RAT SPI 10.00 mm * UV Cal No Lens=P
E Total Transmittance Expired 2 TTRAN SPI 25.00 mm * Y Cal No Lens=P
3 Direct Transmittance Expired 2 RTRAN SPI 25.00 mm * U Cal Nao Lens=P
4 (4] Haze Expired 2 HAZE SPI 25.00 mm U Cal MNao Lens=P

e If calibration expired — calibration has to be made

Transparent liquid samples
* For liquid samples the cell holder has to be mounted to the base panel. This will fix
direct into the wholes on the ground of the instrument. The cell holder should be
placed very close to the sphere whole.
* The liquid sample will be entered into the cuvette and this will be placed into the cell
holder.

Transparent plastic chips
* The thin-foils-sample-holder will be mounted to the base panel. This will fix directly
into the wholes on the ground of the instrument. The sample holder should be placed
very close to the sphere whole.
¢ The liquid sample will be entered into the sample holder.

*  Once the sample has been presented correctly the measurement can be activated (F6) or % within the iQC
program.

* TheiQC program works for transmission samples in the same way as it would with opaque samples — standards and
trials can be measured, evaluations can be done afterwards and reports can be generated
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How to do Color Measurement in Transmission mode — Direct Transmittance

* To do acolor measurement in transmission mode the following a job has to be opened/created
* The correct type of calibration mode for the transmission measurement has to be selected

D Name of Mode MNextStdz  Average R/T Mode Specular AreaView UV Energy Glass Lens/Port
0 0-Default Expired 2 RFL SPI 25.00 mm Uy Cal No Lens=P
1 R/T Expired 2 R/T SPI 10.00 mm * U Cal No Lens=P
2 Total Transmittance Expired 2 TTRAN SPI 25.00 mm * U Cal No Lens=P
a Direct Transmittance Expired 2 RTRAN SPI 25.00 mm * U Cal No Lens=P
4 (4] Haze Expired 2 HAZE SPI 25.00 mm U Cal No Lens=P

e If calibration expired — calibration has to be made

Transparent plastic chips
* The thin-foils-sample-holder will be mounted to the base panel. The base panel will
fix directly into the wholes on the ground of the instrument. The sample holder
should be placed very close to the lens.
* The plastic chip sample will be entered into the thin-foils-sample-holder

*  Once the sample has been presented correctly the measurement can be

activated (F6) mﬁm within the iQC program.

* TheiQC program works for transmission samples in the same way as it would
with opaque samples — standards and trials can be measured, evaluations can
be done afterwards and reports can be generated
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How to Guide

Color Measurement in Transmission mode — Haze

With the i5 or i7 instrument the haze of samples can be measured. To measure haze two single measurements
have to be made one with a white calibration standard in place and one with a black (Black Standard) in place.
Only those samples with a good dispersion and good resistance of sedimentation should be measured.

How to prepare for Haze Calibration?
* First of all the sphere has to be closed with the Calibration White Standard or with TX-cover.
. The Tx-Cover (see picture) is made from steel and will fixed to the front through the magnetic behavior. It is needed
to complete the Ulbricht sphere.
. If the other option is to use the white standard

Transmission
White Standard for
Calibration

Tx-Cover with
integrated white

. The thin-film-sample holder or the liquid cell holder can be mounted in the transmission part of the instrument, prior
to the calibration. This is decision of the user.

. In case of measurement of liquids, we would recommend to include the empty and cleaned cuvette (quartz) into the
calibration process.

Calibration Mode Properties =)

ID Name of Mode NextStdz  Average R/T Mode Specular AreaView UV Energy Glass Lens/Port
] Enable auto confgaton by speciopholmete 0 0Default Expired 2 RFL SPI 25.00 mm Uv Cal No Lens=P

N e B 1 RA _ Expied 2 R/T SPI 1000mm* UV Cal No Lens=P

?;?«@;'mg'c?n o ® Cal/UV Cal 2 Total Transmittance Expired 2 TTRAN SPI 25.00 mm * UY Cal No Lens=P

T In /UVExe 3 Direct Transmittance Ex=pired 2 RTRAN SPI 25.00 mm * UY Cal No Lens=P
@ Haze (Transmittance) Port Plate Apeture / Lens [4) Haze Expired 2 HAZE SPI 25.00 mm * Y Cal No Lens=P
Specular Condition Port LAV [ 25 mm)
© Included ["]Ignore port plate errors

Excluded Lens L

Unknown

Gl:

Enable NetProfiler®

deCMC
2 Avg 000
Extended measurements i CalbraionInterval
TRA / TRA (Haze mode) (minutes
‘your name for this mode: (4] Haze
| I

* Once the preparation has been made the desired calibration mode has to be selected and the calibration has to be started.

(press F4 or the proper icon Ez)
* The calibration will be guided by the Color iQC.
* Stepl— White calibration
In the first step the white calibration has to be made. Either the TX sphere cover with integrated white or the white
transmission standard has to be placed in front of the instrument.
* Step 2 — Black calibration with the black trap
In the second step the black trap will be requested. Place it in front of the spectro and do a measurement.
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How to do Haze Measurement?

* To do a haze measurement a job has to be opened/created
* The correct type of calibration mode for the transmission measurement has to be selected

1D Name of Mode NextStdz  Average R/T Mode Specular AreaView U Energy Glass Lens/Port
0 0-Default Expired 2 RFL SPI 25.00 mm Uy Cal No Lens=P
1 R/T Expired 2 R/T SPI 10.00 mm * UY Cal No Lens=P
2 Total Transmittance Expired 2 TTRAN SPI 25.00 mm * U Cal No Lens=P
3 Direct Transmittance Expired 2 RTRAN SPI 25.00 mm * UV Cal No Lens=P
n (4)Haze Expired 2 HAZE SPI 25.00 mm * U Cal No Lens=P

e If calibration expired — calibration has to be made

Liquid samples
* For liquid samples the cell holder has to be mounted to the base panel. This will fix
direct into the wholes on the ground of the instrument. The cell holder should be
placed very close to the sphere whole.
* The liquid sample will be entered into the cuvette and this will be placed into the cell
holder.
* The measurement will be done in two steps
o over the white transmission standard
o overthe black trap
* Once the measurement has been done evaluations can be done and reports can be
generated

Plastic chips and foils
* The thin-foils-sample-holder will be mounted to the base panel. This will fix directly
into the wholes on the ground of the instrument. The sample holder should be placed
very close to the sphere whole.
¢ The liquid sample will be entered into the sample holder.
* The measurement will be done in two steps
o over the white transmission standard
o overthe black trap
Once the measurement has been done evaluations can be done and reports can be
generated
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How to set up the Multi Trial view to see the Haze Data?

"Std-Multi Trial View Properies - - [ In order to show the measured haze data
the haze information has to be added to

Std/Muttiple Trial View Setup | Recall Format | Remote Output Setup | L .
the multi trial view.
() Standard display [ Automatic switching on color space . . e . .
@ Trel doplay [ Dispy ioons for passing samples Yc3u can do this by c'I|ck|ng into the multi
trial and press the right mouse key. Then
Show data fi i - . . . .
ow data for 1 luminart ) select properties and the Multi Trial View
Possible Attributes: Selected Attributes: Windows will open.
L Tnt-CIE bL Select the Haze information in the box of
E) Single Wave Da
b Color Value- Db* possible attributes and press the double
c Color Value- pc . . . .
2 Color Value- DH" arrow key facing to the right. This will
X Minimum Wz DEcmc .
v Dete/Time Hiaze move the haze to the right box.
z Comment pos
I |2 Comnert_| (52
y Berger_WI
' Stonty W1 (on ]
a Taube_WI
b Tappi_452
Whiteness Index-ASTM Tappi_525
Whiteness Index-CIE 0J_Index
Whiteness Index-GANZ Munsell HVC
Yellowness Index-ASTM E313-00 SRR Gloss |
< \E\ »
Width of name column in printout 20

Ok J[ Concel J[ eay J[ Hep ]|
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How to measure correlated Haze on a 7000A instrument

Also with the 7000A instrument the haze of samples can be measured. However there is the little difference to the
above information on the i5 and i7 instrument. Due to the fact, that the 7000A instrument doesn’t require a black
calibration in the transmission mode, the Haze function cannot be done in this mode. For the 7000A instrument
you will have to use the correlated haze.

r A i
Calibration Mode Proper — g On the 7000A instrument a correlated '
- - haze measurement can be done, when in
the R/T Mode with the activated
Enable auto configuration by spectrophotometer Reflectance the option correlated haze is
R/T Mode UV Filter Pas / UV Energy selected
<ér Reflectance 50.00C o ) Out / UV Inc
~, Regular (Direct) @ Cal / UV Cal
: Transmiltanc:? UVDES v S in /UVExe
() Total Transmittance
Haze [Transmittance) Port Plate Aperture / Lens
Specular Condition Port [ LAY [ 1.00 in) ']
@ Included []Ignore port plate errors
B Lens [Lens =Port v]
Unknown
[7] Glass Correction &pplied?
Enable NetProfiler®
deCMC
2 Avg 000 o
Extended measurements 240 C qlibr e et
[Normal (Single mode) v] [minutes)
Narmal [Single mode)
Ower Light/Over Dark node:  0-Default
l nia
RFL / TRA I Calibration..
Correlated Haze

Calibrate the instrument in the Reflectance Mode.
Place the samples within transmission chamber — place them close to the sphere and follow the instruction to
place the black and white standard for the measurement.
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Haze Correlation

Even a sphere based spectrophotometer can be used to measure a correlated Haze — it is not really build up like a
Haze Meter. Therefore it might well be, that the results achieved by the sphere based spectrophotometer do not
agree to those of the Haze meter. If a series of samples with a haze value available — the results from the
spectrophotometer might be adjustable to the target results. Within the user settings (F2 if no job is loaded) of the
iQC program — there are two sets data, which can be used to influence the results.

The Haze factor is a linear factor (default value = 0)

The Haze and Opacity Black Offset factor is an offset from 0.

- = -
Change system settings‘ - . . ﬂ
System | User Settings | eSubmit | Tag Format |
= Calculations B
Enable CIE94 as '00' equation False
Enable DIN9S as '00' equation False
White Backing Y Value 80.00
Haze Factor 0.00 |
Haze and Opacity Black Offset 0.25 -
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Tolerances

Program workflow for tolerance settings

Color iQC and Color iMatch supports 3 different types of general tolerance handling.

* Individual standard settings
* The same tolerances for all standards
* Automatic CMC tolerancing

This general tolerance setting is defined in the QC-Setting

rCoIoriQCJobSetEngs'. ‘ ' i . . ‘

[ System [ eSubmit | Tag Format | General | C | QC Design Template | Job Options | Autoname |
Stored in this JOB's settings
Pass/Fail Get Tolerance From
also test @ Standard
bw o () System Default
D" [ © Calculated using CMC
bb* [0
o o (& L:C Ratio

| [ Test under all 3 illuminants DEcme DE2000/94/99
DH* [0

| 200 1 2.00

|| Uses CMC weighted values fortest [

Strength Method | Weighted Sum M

Number of Visual Steps

(affects tolerancing, sorting, |1_ -
and trend plots) T
[7] Use Saunderson Comections

Density Method |M ANSI W

o]y Da* Db* Dc* DH*
Upper 0.000 0000 0000 0000 0.000

System Default Tolerances

Pass/Fail 1.00

Mergin () 010 Lower 0000 0000 0000 0000  0.000

Adjusted Strength Target 10000 %

J [ Concel ][ ooy |

Help

In the Color iQC Job settings - on the
tab QC - the user can decide which
type of tolerance handling he wants to
use.

In case the option "Get Tolerance
From" Standard is activated - the
program workflow will check first at
the selected standard, whether
individual tolerances are stored along
with the standard. If this is not the case
the program workflow will use the
system default settings as defined in
this window.

In case the system default is activated
the program logic will use the
tolerance settings as defined in this
screen
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When and how to use system tolerances?

For companies, which do not yet have any experience with individual tolerances and do not have specific
customers with individual tolerances for individual standards the use of system tolerance is very often used. Only
at one location 1 tolerance setting has to be defined and this will work for all standards

Color iQC Job Settings b ' - ' . ' » l =234/ In order to set the program
: : : workflow in such way, that no
| System | eSubmit | Tag Format | General | C | QC Design Template | Job Options | Autoname | .
individual tolerances should
Stored in this JOB's settings be considered the “Get
Pass/Fail Get Tolerance From Tolerance From SYStem
also test © Standard Default” has to be activated.
[DEcme - -
o [
. - } In this case the tolerance data
ba" [0 © Calculated using CMC ) o )
v B as defined in this screen will
| .
| LC Ratio be used.
L oc [
| [ Test under all 3 illuminants DEcme DE2000/94/99
| DH* D
| 200 1 200
Uses CMC weighted values fortest [~

Strength Method Weighted Sum v u

Number of Visual Steps .
- Adjusted Strength Target 100.00 %

(affects tolerancing, sorting, ]1_ -
and trend plots) -

[7] Use Saunderson Comections
Density Method | M ANSI v I
System Default Tolerances
DL Da* Db* pc DH* q
Pass/Fail 1.00 Upper 0.000 0000 0.000 0000 0.000

Margin (%) 0.10

Lower 0000 0000 0000 0000 0.000

There is a choice of 6 different tolerance systems.

DEcmc w o
This includes
D0 *  DE*
Rectaaar (DL, DC-, DHY * DEcme
angular (DL*, DC*, .
Rectangular (DL*, Da*, Db") DE2000
Rectangular (DL00, DC00, DHOC e Rectangular (DL*, DC*, DH*)

* Rectangular (DL*,Da*,Db*)
* Rectangular (DLO0O, DC0OO, DHOO)
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System Default Tolerances

Pass/Fai  1.00
Margin (%) 0.10

pL* Da* Db*
Upper 1 05 5

Lower 1 05 05

Number of Visual Steps

(affects tolerancing, sorting, |1—
and trend plots)

[V]Test under all 3 illuminants:

In the System Default Tolerances the Pass/Fail-Value for the selected
tolerance system is defined with a margin value for warning information.

If either the Rectangular (DL*,Da*,Db*) system or the

DC* DH*

Rectangular (DL*, DC*, DH*) is selected individual tolerances
0.000 0.000 )

can be defined for each parameter.
0.000 0.000

Attention: For the above tolerance setting with de-central
tolerances data is only available — if the number of visual sorting
steps has been set to 1.

If the function Test under all 3 illuminants (as defined
on the Color iQC-Setting Tab General) — for each of the
lluminant 2 3 illuminants tolerances can be provided.

llluminant 3

llluminant 1
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When and how to use individual tolerances for each standard?

The use of individual tolerances for each standard is recommended, if you are working with customers which have
individual tolerances for each standard. IQC provides a lot of flexibility to handle such cases. For each standard
individual tolerance systems (DE*, DEcyc, DEqo, ... ) as well as individual tolerance values can be used.

Color iQC Job Settings '. ‘ ' i . . l S5 In order to allow individual
[System [ Submit | Tag Fomat [ General| OC | QC Design Tempiate.| Job Options | Adtoname] tolerances for each standard,
Stored in this JOB's settings the selection "Get Tolerance
From" Standard has to be
Pass/Fail Get Tolerance From . )
o test i activated. In this case the
@ Standard .
o [ @ Syston Dot program workflow will check
b B © Calculated using CMC first at the selected standard,
b [ whether individual tolerances
' T o [ LC Ratio are stored along with the
est under al Hluminants DE DE2000/94/99 . .
‘ oo [ e standard. If this is not the
| 200 1 2.00
|| Uses CMC weighted values fortest [ case the program WorkﬂOW
: will use the system default
Strengh Method . N
Number of Visual Steps _ — settings as defined in this
(affects tolerancing, sorting, |1_ D Adjusted Strength Target : N | WindOW
and trend plots) = . .
[E Use Saunderson Comections | In case the system default is
sty fletho activated the program logic
System Default Tolerances )
DI°  Da Db DC DH | will use the tolerance
Pass/Fail 1.00 Upper 0000 0000 0000 0000 0.000 Settings as defined in thlS
Margin () 0.10 Lower 0000 0000 0000 0000  0.000 | screen.
[ ok ][ cancel ][ ey |[ Hep
— — —
-[]© Bone1 Associate Trials with current Standard. In order to provide individual
i o= tolerances to a standard the
L_J“{—:I Data Use extended data for calculations. standard will be have to be
‘%"D ©) Woodrose 1 Propert marked in the tree view
i roperties... , ,
lﬂD © Quarry Gray 1 P windows and the right mouse
E{-D ©) Mineral Green 1 v key has to be used.
#-{ ] © Eggshell Blue 1 From the option menu the
m. © Dark Green 1 “Properties” function option
&JJ] © DarkBiue 1 has to be selected.
7] © Brown 1
e
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How to Guide

Properties —— - » &5 |1 the properties for the
[ Name ] Data Condition l Spectral Data ] Spectral Data ] Image l Security ID] Stored Tolerances [Tolerances Usedl selected standard on the tab
P/F DEcme “Stored Standard” the
LC Ratio Number Visual Steps (Block Range) tolerances for the standard
DEcmc DE2000/94/99 can be set
om| 1 0.00 ! o
The choice includes
Tolerances oL D" Db P DH- ¢ D E MmC
P/F Tolerance 2 * Rectangular
Calculate 117 Upper 0.786 0.451 0.328 0.401 0654 @ D L* D * D b * DC* D H *
0.00 Lower -0.786 -0451 0328 0401 0654 (C . D E2000/94/99
" Vg ] Asymmetca Tolrnces
| Individual tolerances’ for
Compute tolerances based on statistical limits Compute tolerances based on cument history H H H
Pritimprepdoniion | different illuminants can be
Sigma Limt 2.0 Compute Statistical treeview are considered failing. Compute Logical i
Tolerance Tolerance | defined.
|

Special functions can be used to calculate tolerances based on existing trail data.

LC-Ratio

Number of steps for
sorting

Tolerances
Calculate from CMC

If a different ratio of L:C than defined in the system setting should be used it can be

set at this point

In this box the number of sorting steps within the 555 sorting can be defined here

Within this section the tolerances can be defined

The Tolerances DL*, Da* ... as shown can be calculated from the manual entered P/F-

Tolerance value
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How to calculate individual standard tolerances based on statistical data?

In order to allow use individual tolerances for each
standard, the selection "Get Tolerance From" Standard
has to be activated. In this case the program workflow
© System Defauit will check first at the selected standard, whether
individual tolerances are stored along with the standard.
If this is not the case the program workflow will use the
system default settings as defined in this window.

In case the system default is activated the program logic
will use the tolerance settings as defined in this screen.

Get Tolerance From

() Calculated using CMC

D 'L Bone 1.5B Minimum 10 acceptable trials have to be associated with
-] 'L Bone 1.5D the standard. There is no difference whether the sample
] !L Bone 1.5G have been marked/selected or not marked/selected.
-[] X Bone15L
-] 4 Bone 15R
-] A Bone1.5v
~[] ) BonE1B
=-{ Data Associate Trials with current Standard. In order to provide

a]® Bone1 individual tolerances to a
-] } Bone 1.58 Use extended data for calculations. standard the standard will
-] § Bone 1.5D i be have to be marked in the
{1 A Bone15G Properties.» tree view windows and the
-{] } Bone 1.5 v right mouse key has to be
-] ’L Bone 1.5R used.
g & Bone 15Y From the option menu the

“Properties” function option
has to be selected.
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2 Y . . .
roperties. o S B0 U on & 2 50 Within the properties of the
[ Name l Data Condition l Spectral Data l Spectral Data l Image l SecurityID] Stored Tolerances [Tolerances Used Standa rd the Tab ”Standard
P/F DEcme Tolerances” has to be
L:C Ratio Number Visual Steps (Block Range) selected.
DEcmc DE2000/94/99 . . .
— - 1 : Once a sigma limit has been

entered the button
“Compute Statistical

Tolerances

DL* Da* Db* Dc* DH*
P/F Tolerance 2 Tolerances” has to be
Calculate 0.00 Upper 1867 1243 2046 1340 1303 @ licked. A t of DL* Da*
L = — — - - _ lluminant 2 clicked. seto ’ a ’
0.00 Lower |-1.867 | |-1.243 | |-2.046 | |-1.940 | |-1.303 ) * % * .
N : Db*, DC* and DH* will be
ez % Margin: [T] Asymmetrical Tolerances lluminant 3 provi ded
|
l Compute tolerances based on statistical limits Compute tolerances based on cumrent history "

Al HIGHLIGHTED trials in
Sigma Limit 1 Compute Statistical treeview are considered failing. Compute Logical
i Tolerance Tolerance I

¢

How to calculate logical CMC tolerances for a standard?

In order to allow using individual tolerances for each
standard, the selection "Get Tolerance From" Standard
has to be activated. In this case the program workflow
will check first at the selected standard, whether
individual tolerances are stored along with the standard.
© Calculated using CMC If this is not the case the program workflow will use the
system default settings as defined in this window.

In case the system default is activated the program logic
will use the tolerance settings as defined in this screen.

Get Tolerance From

() System Default

D 'L Bone 1.5B A minimum of 10 samples/trials and at least one selected
D 'L Bone 1.5D (fail) in order to compute logical tolerances for a
] !L Bone 1.5G standarc.i. The more samples the better the tolerance
] tL Bono 150 generation.
-[] A Bone15R
-] & Bone 1.5v
-] L BONE 1B
=) Data Associate Trials with current Standard. In order to provide
s ]®© Bone1 individual tolerances to a
-] } Bone 1.5 Use extended data for calculations. standard the standard will
-] § Bone 1.5D i be have to be marked in the
-] } Bone1.56 Propesties. tree view windows and the
-] 4 Bone15L v right mouse key has to be
-] § Bone1.5R used.
-] A Bone 15v From the option menu the
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How to Guide

“Properties” function option
has to be selected.

Properties — S— _— — - &= Within the properties of
[ Name | Data Condition | Spectral Data | Spectral Data | Image | Securty ID | Stored Tolerances | Tolerances Used the standard the Tab
P/F DEcme “Standard Tolerances”
L:C Ratio Number Visual Steps (Block Range) haS to be SEIECted-
DEcme DE2000/94/55 1 Once a sigma limit has
000 1 ;
000 been entered the button
“Compute Logical
Tol
olerances DL° Da D DC DH Tolerances” has to be
P/F Tolerance
117 Upper 1638 0482 0316 032 065 @ clicked. A set of DL*, Da*,
m -
0.00 Lower [-1698 | [0462 | [0.316 | [0392 | [0645 | © Db*, DC* and DH* and
% Margin: [ Asymmetical Tolerances the CMC P/F tolerance
will be provided.
Compute tolerances based on statistical limits Compute tolerances based on cument history
All HIGHLIGHTED trials in
Sigma Limt 2.0 Compute Statistical treeview are considered failing. Compute Logical
Tolerance Tolerance
OK | [ Cancel |[ Apply Help
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How to transfer tolerances from one standard to another standard?

Sometime it is useful to transfer the tolerances from one standard to another standard. This can easily be done.

Let’s assume that the standard Brown 1 contains the tolerances,

Brown 1 * #  DL*1,Da* 0.5, Db* 0.5, DC* 0.5 DH* 0.7 which need to be
— a1 [e et P transferred to Woodrose 1 — the following way of operation should
_’E;'@hli“[i“rﬂlﬂﬂ be used.

ESIFY=E]

¢ Select Brown 1 (the standard, which provides the tolerances) as

-] © Brown 1 the current standard
B{_j Data * Mark Woodrose 1 (the standard, which should receive the
- @] © Brown1 tolerances)

@[] © woodrose 1 * Press right mouse key and select Properties

e S In the tolerance used the last
= used tolerances will be shown —
by pressing Save to Standard —

Properties

!

I Name I Data Condttion | Spectral Data I Spectral Data I Image I Security ID l Stored Tolerancesl Tolerances Us

P/F DEcmc .
these tolerances will be stored to
L:C Ratio Number Visual Steps (Block Range) the standard.
DEcmc DE2000/94/99
200 1 2.00 1
From Standard From Standard
Tolerances
From Standard
P/F Tolerance (o] g Da* Db* DC* DH*
100 Upper [ 1000 [ 0500 [ 0500 [ 0500 [ 0.700
Saveto lluminant 2
Standard 0.10 Lower | 1000 [-0500 [-0.500 [-0.500 |[-0.700
Margin: lluminant 3
From Standard
|
o) (om0
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Which tolerances are shown and used?

As indicated earlier iQC a very complex and flexible way to handle tolerances. Which tolerances are shown and
used for Pass/Fail — depends on the several settings in the System Defaults and in the standard properties.

Information about System settings you will find here: When and how to use system tolerances?
Information about Standard properties: When and how to use individual tolerances for each standard?

In the iQC program tolerances and Pass/Fail-Decisions will be shown in the Standard/Multi Trial View.

Toleranzen: DL* tol Da* tol Db* tol DC* tol DH* tol PIF tol Margin e Tolerances are shown in the
D&5-10 077 053 072 0.70 055 0.50 0.00 200 Standard/Multi Trial View, if
the option is activated.

Trial Name DL* Da* Db* pC* DH* DEcmc  P/F DE.. DeC|S|on.s about P/F are based
% BONE 1G 034D  -106G  -026B 005D 109G 144  Faied on the displayed tolerances

X BONE 1D A1.25D 021R  -020B -021D -020R 056  Faied and the system settings.

% BONE 1Y 067D  003R  097Y  096B  -010R 109  Faied

9 BONE 1R 072D 081R 0158 013D -092R 124  Faied

% BONE 1L 089L  026R  029Y  027B  -028R 057  Faied
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Tolerances — P/F on Total difference only

rances: DL* tol Da* tol Db* tol DC* tol DH* tol P/F tol Margin lc
-10 1.24 034 0.40 0.41 034 0.50 0.00 2.00
Tolerance From System Default Tolerances Tolerances

@ Standard F4F Kolermnce

, Calculate 0.5
() System Default Pass/Fail 0.50 from CMC
0.00
©) Calculated using CMC Margin (%) 0.00 o
System Settings System Default Tolerances

Standard Tolerances

* Inthe Systemsettings (F2-Tab:QC) it is defined where to get the tolerances from

* Additional the System Tolerance is defined at the this location

* The Tolerance for the standard is defined for each standard in its properties

* Whats shown in the tolerance display in the iQC depends on the settings according to the following decision

flow.
o 1
= “Get Tolerance From” = Standard
=  P/F-value for the Standard = available
=  Show: P/F tolerances from Standard
o 2
= “Get Tolerance From” = Standard
=  P/F-value for the standard =0
= P/F-value for System Default Tolerances = available
= Show: P/F of System Default Tolerances
o 3
= “Get Tolerance From” = Standard
=  P/F-value for the standard =0
=  P/F-value for System Default Tolerances =0
=  Show:0
* Attention: A Pass/Fail decision is still done on CMC=1
o 4
= “Get Tolerance From” = Systemstandard
= P/F-value for System Default Tolerances = available
= Show: P/F of System Default Tolerances
o 5

= “Get Tolerance From” = Calculated using CMC
= Show=0
e Attention: A Pass/Fail deicision is still done on CMC=1
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y 2 y 2 o 2
Inces: DL’toK Da'to‘ Db‘tol‘ DC'toI‘ DH’toI‘ P/F tol Margin l.c

0 1.24 034 0.40 0.41 034 0.50 0.00 2.00
Get Tolerance From System Default Tolerances Tolerances
- P |
@ Standard /F Tolevance
050 Calculate 0.5
©) System Defauit Pass/Fail  U. from CMC
0.00
©) Calculated using CMC Margin (%) 0.00 . '
System-Einstellungen Systemstandard
Standard Toleranz
DL° Da" Db* DC°  DH b Da"  Db*  DCT DK
Upper 0.000 0000 0000 0000 0.000 Upper 1240 0340 0400 0410 0340
Lower 0000 0000 0000 0000 0.000 Lower |-1.240 ||-0.340 | -0.400 | |-0.410 | ]-0.340
. etrical Tol
Systemstandard Attribute Toleranzen [ Asymmetrical Tolerances

Standard Attribute Toleranzen

In the Systemsettings (F2-Tab:QC) it is defined where to get the tolerances from

Additional the System Tolerance is defined at the this location

The Tolerance for the standard is defined for each standard in its properties

What’ s shown in the DL* Da” Db” tolerance display in the iQC depends on the settings according to the following
decision flow.

o 1

= Get Tolerance From = Standard

= Standard Attribute Tolerances (dL* da* db” dC” DH*) = available

=  Show: Attribute Tolerance from Standard
o 2

= Get Tolerance From = Standard

= Standard Attribute Tolerances (dL* da* db” dC” DH*) =0

= Standard P/F-Tolerance = available

=  Show: Attribute Tolerances calculated based on P/F-value from Standard
o 3

= Get Tolerance From = Standard

= Standard Attribute Tolerances (dL* da* db” dC” DH*) =0

= Standard P/F-Tolerance =0

= System Default Attribute Tolerances (dL* da* db” dC” DH*) = available

= Show: Attribute Tolerances from System
o 4

= Get Tolerance From = Standard

= Standard Attribute Tolerances (dL* da* db” dC” DH*) =0

= Standard P/F-Tolerance =0

=  System Default Attribute Tolerances (dL* da* db” dC” DH*) =0

= System Default P/F-Tolerances = available

=  Show: Attribute Tolerances based on calculation of P/F-Tolerances from System
o 5
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= Get Tolerance From = Standard

= Standard Attribute Tolerances (dL* da* db” dC” DH*) =0

= Standard P/F-Tolerance =0

=  System Default Attribute Tolerances (dL* da* db” dC” DH*) =0

= System Default P/F-Tolerances =0

= Show: Attribute Tolerances based on calculation of Default Tolerance of 1

o 6
= Get Tolerance From = System Default
=  System Default Attribute Tolerances (dL* da* db” dC” DH*) = available
= Show: Attribute Tolerances from System Default
o 7
= Get Tolerance From = System Default
=  System Default Attribute Tolerances (dL* da* db” dC” DH*) =0
= System Default P/F-Tolerance = available
=  Show: Attribute Tolerances calculated from System P/F-Default
o 8
= Get Tolerance From = System Default
= System Default Attribute Tolerances (dL* da* db” dC” DH*) =0
= System Default P/F-Tolerance = 0
= Show: Attribute Tolerances calculated from Default Tolerance of 1
o 9

=  Get Tolerance From = Calculated from CMC
=  Show: Attribute Tolerances calculated from Default Tolerance of 1
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Which decision will be taken?

also test Pass/Fail-value (Standard or
Pass/Fail 0.50 DL* System) and the whether or
not attributes should be

<]

Margin (%) 0.00

Da* considered for P/F will
influence Pass/Fail decision
Db*
[0]ong
DH*
Tolerances: DL* tol Da* tol Db* tol DC* tol DH* tol P/F tol Margin l.c
D65-10 1.24 034 0,40 0.41 034 0,50 0.00 2.00
Trial Name DL* Da* Db* DC* DH* DEcmc  PIF DE... also test
X BONE 1G -0.34D 106G  -0.26B -0.05D 1.09G 1.44 Failed oL [
X BONE 1D -1.25D 021R -0.20B 021D  -020R 0.56 Failed
X BONE 1Y 067D 0.03R  097Y  096B  -010R 109  Faied Da* [
X BONE 1R -0.72D 091R -0.15B -013D  -0.92R 124 Failed b [
X BONE 1L 0.89L 0.26R 029Y 0278 -0.28R 0.57 Failed
: : : : oc [
In this case a P/F will be done on the P/F-value only — since attributes are not checked.
All samples, which exceed a DEcmc 0.5 will be be failed. All fails will be shown in red DH* [T
color
Trial Name DL* Da* Db* DC* DH* DEcmc  PJF DE... also test
X BONE 1G -0.34D 106G  -0.26B -0.05D 1.09G 1.44 Failed DL*
x BONE 1D -1.25D 0.21R -0.20B 021D -0.20R 0.56 Failed
X BONE 1Y -067D 0.03R 0.97Y 0.96B -0.10R 1.09 Failed Da"
BONE 1R -0.72D 091R -0.15B -0.13D -092R 1.24 Failed
X : Db®
XK BONE 1L 0.89L 0.26R 029Y 0278 -0.28R 0.57 Failed
DC*
In this case also the color attributes will be used for P/F. All trials, which exceed the
tlerances as show in the tolerance window will be failed. All fails will be shown in red DH

color.
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QC Tree View - operation

How to change the association of trial to a standard?

Within the operation it can happen, that a trial will by mistake linked to the wrong standard

Brown 1

4&&&&mﬂﬁ
EME=Y

El © Brown 1
| |-{_) Data
: |+||:| © Bone1
E ID © Brown 1

D [ Bone 1.5B

- L srown 1B

Bone 1

4&&ﬂ&m9ﬁ
ESIFE=EI

E] ©) Bone 1
\ l-{_) Data
: |+||:] ©) Bone 1
E ID ©) Brown 1
| D [ Bone 1.5B
P

Bone 1

qﬁﬂﬂﬂmﬂm
EIFE=H!

E \D © Bone 1
~[] } Bone 158
[ } Bone1.sp

In this example the trial Bone 1.5B has been associated to the
standard Brown 1.

In order to change it the following procedure has to be used.

Within the standard selection field the target standard Bone 1 has

to be selected.
Next the trial, which needs to be transferred, has to be marked and
right mouse key has to be pressed.

Next the function Associate Trial with current Standard has to be
selected

Create a Measurement
Create AutoPrompt List for these trial names.

Associate Trials with current Standard.

The trial Bone 1.5B has been associated to standard Bone 1
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How to remove the association of trial to a standard?

Within the operation it sometimes can be required to completely remove a association to a standard

In this example the trial Bone 1.5B has been associated to the

Bone 1 d standard Bone 1.

_' " =0 e e g é If this association should be completely removed, the
~ .

% m zl following can be done

|||:|O Bone 1
EI L Bone 1.50 |

Select tandard Within the standard selection field the target standard <no
- ¢4 standard> has to be selected.

_’ B. @h E';- @- M Gi; Next .the trial, which needs to be transferred, has to be marked
and right mouse key has to be pressed.
I% [; = al

Next the function Associate Trial with current Standard has to be

U D . Bone 1 i selected
: ‘[ Bone 1.5B il
i D ‘t Bone 1.5D ‘ ’ Create a Measurement

Create AutoPrompt List for these trial names.

Associate Trials with current Standard.

The trail Bone 1.5B is now without any association.

Select new standard &4

-»El.@g@nlﬂ,rmmbt
EIFE=E

- <No standard>

Elu Data

: ElD Bone 1
[ } Bone 138
ElD Brown 1
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How to copy a series of measurements from one job to another job?

Within the operation it sometimes can be necessary to copy a series of samples from one job to another job.

Both jobs (job with data to be copied and the [ Demo National Coil Coaters [data... [{3] e-Jobl.jb5 [database=iControl7.m...
target job) need to be opend i
8'—l Data All data to be copied need to be marked. Keeping the mouse
D © Bone 1 pressed the mouse pointer has to be moved to the header of the
BD (O Brown 1 target job and as soon the target job opens the mouse pointer
BROWN 1B has to be moved into the data section of the target job. Here the
BROWN 1D mouse will be released.
BROWN 1G This copies all the data.

BROWN 1L
BROWN 1R
BROWN 1Y

BROWN SB
BROWN SD
BROWN SG
BROWN 5L
BROWN SR
BROWN 5Y

All data have been transferred to the new job
Select new standard v

S E 1 E L G
BPa&E

; <No standard>
E]{_| Data

! ©) Brown 1
{_| Substrates
U Colorants

The same functionality can be reached by masking all samples to be copied — then use [Ctrl] + [C] — then go to the
target job and use [Ctrl] + [V]
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How can | edit a standard or trial?

Sometimes it is required to do some changes to the record of a standard or sample. F.e. change the name or
change the type of record or ....

Example:
The trial 501010 has been measured like a trail — it

-__; B- @D @;- El;ﬂ 1l B & needs to become a standard and a different name has

Bone 1 v

I% m - to be applied
z
Click the trial — then press the right mouse key
~[]© Bone 1
El{_] Data
RS 501010
Associate Trials with current Standard. Select the properties function

Use extended data for calculations.

Properties...
v
N q X .
Trial Properties g — e - — e = First we select the
Name | Data Condition | Spectral Data | Image | Secuty ID | Stored Tolerances | Colorimetric Data Tab Name and do the
Full name: Operator ID: e pe .
: 501010 Unique ID:  0CdJOyI072bbdec [ 0] modification to the
Created:  01.08.201113:14:55
_— o Full-Name
Formatted: Data Type PERCENT Length SWwL for Strength
User Defined Group Designation
Group1:
Group2: Approval Status
Comment gﬁ:::em I
Using T agging. fmt { Data | Using Tagaging.fmt | Data =
< (Tl | »
Data Tipe Next click on the arrow underneath the Data Type and
- we select the Standard
Tral v
Standard
Trial
Substrate
Primary
Synth
Comection
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[ 0K ][ Cancel |[ Aoy |[ Hep Finally we press apply and ok

The previous trail T501010 is now a standard with the

Bone 1 M name STD501010

=B, G 1 E, 0] 2 gh
ESIFY=ET!
D ©) Bone 1 &

=) Data
- -l ® smso1010

These changes will be made to the data in the job only. If you want to make them apply to the data in the
database as well, please proceed as follows
[ Default_1024 [database=iControl7...  [{3l Click the desired sample

Bone 1 M
S EEE R gh
ESIFE=RA

El ©) Bone 1
Bu Data

Delete from job Select save to database

Save to Database

Delete from database
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e-Job’s

How can | make sure, that changes, which have been made to a job will still be the same,
if | start the job the next time again?

Situation:
| have modified a job to give me very specific display of data and | experience, that anytime i start the job again,

that | am back to the old settings.

Solution:

Your job is linked to a setting file which contains a different data display. Anytime you start the job — it will use the
settings as defined in this setting. If you want, that the job will keep use your modified settings, you will have
disconnect the job from the setting file.

Coloriqe Job setings s T WP g8 "] —— If you want to disconnect the e-job from
[ System [ eSubmit | Tag Fomat | General [QC__ | GC Design Template | Job Options | Autoname| the default setting — do the following:
Stored inthis JOB's settings * Go to the Color iQC Settings [F2].
Selected Color Syst Database Name (overides System Defautt setting)
g ) fr - b Defou Dotabose [ = ¢ Choose the TAB General
° CIEL'aD Name . . . . .
© Hunter Lab [ T ] * Here you will find which settings file
© FMCHI . .
your job is connected to.
fluminants Printing * Click the button [Disconnect e-job
t Print Header: Customer Name . )
from settings file].
2 Sub Header: <Job Title> -
| Logo start (0-100) 0 Logo width (0-100) 0
Number reads to average
(ovemide cal mode): 0 Dynamic Transform
Defaut Measurenllzlr;edr: Compenglt?:: Use Colorant Gloss -
Concentration Units: Percent v

Disconnect e~Job from
Settings Filename |C:\Color_iControl\System‘\Default_1024 st5 seftings file

(Note: If no settings file, settings will be stored inside the job file)

o Disconnect e~Job from Now the job has been disconnected all
Settings Filename settings file . . L. .
settings will be stored within the job now.

(Note: If no settings file, settings will be stored inside the job file)
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How can | make sure, that changes will apply to new jobs?

Situation:
Changes have been made to the jobs for example —a new logo is used - or a new selection of illuminants has been
applied - or a change in the job options has applied. How can these changes be applied to new jobs?

Solution:

All new jobs, which are started from the default job [J will use the default job setting. In order to make changes
to the appearance of new jobs — the default job has to be edited.
Please proceed in the following way.

* Close any open job (this will give a access to the default job

- Open the Menu File and select the option Edit default e-
€ ColoriControl = — | Job Settings
m Settings Spectro Account Macro
] Newe-Job Ctrl+N
=] New from Template Ctrl+T
iy Open e-Job... Ctrl+0

Edit Default e-Job Settings

@ Color iControl - [Default 1024 [database=iControl7.mdbl] - . 0 1 B . O -

B e T T e T T In the Color iQC

DEREas B amne ) &) &) ) |nm| 80 R windows or in the

€3 Defaut 1024 [dstabase~iControl.. _ 90y [F2] Color IQC

Select new standard A - Y Standard Name L at b ct he .

S E, B E R, O gh settings make all

F\_E n :l Trial Name oL Da* Db* oc* DH* DEcmc PIF .. .

modifications to

Qo match up the desired
£ cotrens functions.

CIELab: D65-10
viow,

¥ Al Control Panel Items

of
380 400 50 &

| | e | - WaveLength (nm)
Once all modifications have been made save the default job and close it.
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How can | easily get a different view of data for the same standard and trial
Situation:

A customer desired a solution, which does allow to easily switch between an LabCH* display of data and and an
display of XYZxy - data

Situation — customer has already an

Trial Name Le gt b* o he L*a*b* display and wants to change to
Bone 1.5D 85,23 079 438 445 100,22 an XYZxy display
Bone 1.5L 87,95 0,08 4,87 487 90,95
Bone 1.5G 36,19 1,86 437 474 113,02
Bone 1.5Y 85,88 0,22 6,04 6,05 92,11
Bone 1.5R 85,84 0,54 5,06 5,09 33,86
Bone 1.5B 86,17 0,54 3,42 3,46 99,03
B Color iControl - [Demo National Coil Coaters [datat With the function Save As.. ([CTRL]+[R]) the actual settings

e-Job | Data Application View Spectro Ac can be saved

] Newe-Job Ctrl+N

=] New e-Job from Template Ctrl+T

) ™) Open Existing e-Job... Ctrl+0
I Close Current e-Job Ctrl+F4
Quit Current e-Job without saving  Ctrl+Q

lgy Save Ctrl+S
Save As... Ctrl+R

S Set_Labst5 - We save this as Set_Lab.st5 (st5 stands

for settings_type 5)

Saveastype: |ColoriControl e~Jobs (*jb5;"st5;"it5) v [ cancel |
Include this view in Full Printout. Next with the right mouse key in the multi_data_view
Change View and select the option Properties

| Properties...
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*Std-Mult Trial View Properties

Std/Muttiple Trial View Setup | Recall Format | Remote Output Setup |
(©) Standard display Automatic switching on color space
@ Trial display Display icons for passing samples
Show data for |1 lluminant -

Possible Attributes: Selected Attributes:
X Minimum We 5
Y Date/Time a*
z Comment b*

x Haze c
y Opacity_CR 2
L Berger_WI
a Stensby_WI
b Taube_WI | | - Up |
Whiteness Index-ASTM Tappi_452
Whiteness Index-CIE Tappi_525 . D ‘
Whiteness Index-GANZ OJ_index | 52 n
Yellowness Index-ASTM E313-00  Munsell HV(
Tint-CIE SRR Gloss (
Single Wavelength %R Oper ID
Color Value-WSUM Gloss
Color Value-SUM Yellowness |
Color Value-SWL DL

<« [m] »
Width of name column in printout 20

el » ]

bl et —

Std/Muttiple Trial View Setup | Recall Format I Remote Output Sekupl

() Standard display [7] Automatic switching on color space
@) Trial display Display icons for passing samples
Show data for [1 lluminant v
Possible Attributes: Selected Attributes:
L Tint-CIE
a* Single Wave
b* Color Value-'
c Color Value-
h? Color Value-
X Minimum We
1 Date/Time
Zz Comment Up ‘
X Haze
y Opacity_CR
L Berger_WI Dn |
a Stensby_WI
b Taube_WI
Whiteness Index-ASTM Tappi_452
Whiteness Index-CIE Tappi_525
Whiteness Index-GANZ 0OJ_Index
Yellowness Index-ASTM E313-00  Munsell HV(
<« [m »
Width of name column in printout 20
[0k J[ Cancel J[ ooy J[ Heb
Trial Name X Y z X Yy
Bone 1.5D 62,669 66,459 66,083 0,3210 0,3404
Bone 1.5L 68,185 71,956 71,083 0,3228 0,3407

234 We mark the content of the right

box (which we want to be replaced)
and press the key facing to the left

We mark the desired attributes in
the left box and press the key
facing the right.

Selected Attributes:

SR N< X

Once the new attributes have been
listed in the right box we press
Apply and OK

The changes have now been
applied in the job
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’ Color iControl - [Demo National Coil Coaters [datak

With the function Save As..
([CTRL]+[R]) we save now the
actual settings.

We save this as Set_XYZ.st5 (st5
b ave

stands for settings type 5)
v] Cancel

e-Job | Data Application View Spectro Ac
] Newe-Job Ctrl+N
=] New e-Job from Template Ctrl+T
) Open Existing e-Job... Ctrl+0
I Close Current e-Job Ctrl+F4
Quit Current e-Job without saving  Ctrl+Q
lgy Save Ctrl+S
Save As... Ctrl+R
File name: Set XYZ st5|
Save as type: [Color iControl e-Jobs (*jb5;" st5;" it5)
—_—
Save Settings
Recall Settings

Change Settings File reference

-

Name
|7 Set_XYZ
| 7| Set_Lab

In the future you can easily select the function Change
Settings File reference from the e-job menu

Select the desired setting and your Multi-Trial View Data will
change immediately.
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Color Search
How can | do a color search in the database?
* Step 1 - Decide what you want to search for? Standard or trial?

Have the Standard Selection box “Select New Standard” — If
a standard is selected, this will be sample which is used in

= B- Eﬂ‘n @;- E- iy 5 55; the color search

Mark the sample for which you want to get the closest

% I:; :l match.

Select new standard ~ 44

o)
...... . . =l
<No standard> Press [Shift] + [F5] — or the proper icon on the Icon bar
=-{_]) Data
-l ®© stpso1010
-0
€ —— - - . . “ H ”
Retrieve from database C:\Color_iControl\Jobs\iControl7.mdb M This will open up the “Retrieve from Database
window.
Full name: ith S
Formatted: P
sta Tpe (SHa0CH If you want to search the Trials instead of
Spectral Type
© Reflectance standards you can change the Data Type
() Transmittance
© oL/00 Activate the Saasch on Color Function
() RFL/TRA
G diT-agqing Field Color Seaj
G':;L;‘::‘"“ SSFIEES sﬂm The L*a*b*-data of the current sample have been
. Lol transferred into this box already.
Group3:
—— . L BrEGeE Define the DE&##e or DE* and the limit.
a S
L ~ )
L. ~J|{ @pEem
— - Press [Search] to start the Search Process
Advanced Search Filter
Date Range
[] Starting Date  01.01.1970 ["]Ending Date  03.02.2011

Only recall measurements containing formulas which meet these attributes
Substrate Process Colorant / Collection

Cancel
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¥ ' Possible Matches Found e — ® &‘ A” Standards W|th|n the
Search Criteria tolerance will be shown.
- Group 1: L* 67.6848 H i vi
Name: o - nowm Select either individually or
Taget AWoodiosail Group 3 b 64033 [Select All] and press [ok] to
Number of Matches Found: 1 Table:  STANDARD DEcmc  1.00

transfer them into the job.

Concentrations for primaries are in Percent

FulName DEcmc DL* DH* Date Groupl: Group2: Group3: UID Region Local
‘Woodrose 1 0.00 0.00 000 2409.201013:54:00 MNational CoilCoaters Original Data E\cOM7<x03d0232f 0 0
[ OK (Retrieve) ] [ Select All ] [ Unselect All ] [ Verify Database ] [ Print Report ] [ Cancel
— Y .
] Possible Matches Found - - . &23/| In the Trial database even
Search Ciiteria more samples within
Name: * frowp 1 L 675648 tolerances have been found.
Group 2: a* 8.9909 . . ..
Target: Woodrose 1 Group 3: b 4033 Select either individually or
Number of Matches Found: 3 Table:  TRIAL DEcmc  1.00 [Select Al |] and press [Ok] to
Concentrations for primaries are in Percent tran Sfe rt h em | ntot h e jo b
Full Name DEcmc DL* DH* Date Group1: Group2: Group3: UID Region Local
WOODROSE 1L 0.43 1.03 003 24.09.20101417:00 National CoilCoaters 8mm E\cOM7<ycB88de762 0 0
WOODROSE 1D 045  -1.03 -0.08 24.09.201014:17:00 National CoilCoaters 8mm EcOM7>10a8375ad 0 0
WOODROSE1G 1.00 -0.41 060 24.03.201014:18:00 National CoilCoaters 8mm E\cOM7>25(022ba7 0 0
[ OK [Retrieve) ] [ Select Al ] [ Unselect All ] [ Verify Database ] [ Print Report ] [ Cancel

30 July 2012 Version 2.0 Page 60



Naming options

Being able to give the right name to standard and sample is sometimes a challenge since there are customers who
desire maximum flexibility and others have a very restricted concept. X-Rite iQC can support almost all these

wishes by different methods.

How to use a flexible name?

Measure Standard (mode=0-Default)

1D Info

Fullname: IThis is my white standard

] Enter name, then press <Next> when ready to read.
Group1:

Group2:

Group3:

Automatic Storage to Database is ON

Save current standard in data
section

Next | ‘ Reset

Groups Close

Measure Trial (mode=0-Default)

D Infa

Fullhame: This is my white sample]

] Enter name, then press <Next> when ready to read.

Group:
GrouEZ: Auto Avg Reads

Group3: 0

Automatic Storage to Database is ON

Next ‘ | Reset

Groups H Beagin Avg |' Close

Up to 50 characters can be used to
describe the standard.

There is no automatism except — as long
you stay in the Measure Standard
Window the entry box will default with
the last Fullname

Up to 50 characters can be used to
describe the standard.

There is no automatism except — as long
you stay in the Measure Trial Window the
entry box will default with the last
Fullname
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How to use automatically a standard name with a sequence number?

Color iQC Job Settings

System eSubmit Tag Fomat General QC  QC Design Template Job Options = Autoname

~Stored in this JOB's settings

roup Labels
Group 1 [Groupt ‘
Group 2 leupZ: ‘
Group 3 [Gmup3: \
~—Auto naming of Trials

Auto name Trials using this base and an automatic sequence number.

<STDNAME>-<SEQ> \

‘ Autoname trial using Standard Name - Sequence number. |

| Autoname trial using data from a text file. |

| 0K ‘ | Cancel

To activate the automatic Sample
counting - the option Autoname trial
using Standard Name — Sequence
Number has to be activated in the Color
iQC setting on the tab Autoname.

This will write the following text into the
“Auto name Trials....” Entry box

You can replace the <StdName> with a

fixed text which would be used for all
samples

Help

Measure Trial (mode=0-Default)

1D Info

Fullhame: IWhite - 0001|

| Enter name, then press <Next> when ready to read.

Group:

GIOUEZZ Auto Avg Reads
Group3: 0

Automatic Storage to Database is ON

Next ‘ ’ Reset

Groups “ Begin Avg “ Close

iQC will automatically suggest in the
Measure Trial Windows the Name of the
standard — with the sequence Number.

If there is already a series of
measurements done the program will

automatically suggest the next number

For the trial in a sequence you can
overwrite this number.

Start the measurement process with next
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How to work with predefined trial names from a list?

In some application hundreds of measurements have be made, which all follow the same concept. Instead of
entering the name with any sample a list can be provided and the program will automatically take names from the

list — exactly in the order.

7

| Trial Serie A - Notepad

File Edit Format View Help

white
white
white
white
white
white
white
white
white
white
white

10
15
20
25
30
40
50
55
60
65
70|

14

White 10

Hp
HP
Hp
HP
Hp
HP
Hp
Hp
Hp
Hp
P

" Create a Measurement
Create AutoPrompt List for these trial names.

Associate Trials with current Standard.

White 15
White 20
White 25
White 30
White 35
White 40
White S0
White 55
White 60
White 65
White 70

Color iControl

4N

Autoprompt List created in C:\Color_iControl\Jobs\White
[database=iControl7 .txt

With the notepad program a list of
sample name as to be used by iQC has to
be generated.

This list can be long as you want

iQC allows to generate such a list directly
out of the program

if a series of samples with the target
name has been measured already, mark
the series of samples and press the right
mouse key.

Select the option to “Create AutoPrompt
List for these trial names”

A new list will be AutoPrompt List will be
generated in the Jobs Directory
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How to Guide

—— | d— - P R T S | 1 T -

Color iQC Job Settings

System eSubmit Tag Format General QC  QC Design Template Job Options | Autoname

~Stored in this JOB's settings

To activate the Autoname trial data from
a text file - the option Autoname trial
date using a text file has to be activated.

- As soon the button is clicked a selection
roup s . . . .
. box with the active text files in the
Goup
Color_iContol/Jobs — Directory is listed
~ .
and the correct file can be selected.
Group 3 ; ; ;
In this case Trials Series A. txt has been
x .
defined
Aoy ’ Select List File of Names .
T In the following measurement example
| [resseaw the measurement routine will ask one
I Dama st sample name after the other one.
| ' 0K | Cancel ‘ e
| Autoname trial using data from a text file. |
OK || Cancel | Hep |
Measure Trial  (mode=0-Default) Measure Trial ~ (mode=0-Default) Measure Trial (mode=0-Default)
1D Info ID Info 1D Info
Fulname: white 10 ] Full Name white 15 Full Name [white 20
[ Enter name, then press <Next> when ready to read. [ Enter name, then press <Next> when ready to read. | Enter name, then press <Next> when ready to read.
g:z:g; Auto Avg Reads g:g:g; Auto Avg Reads g:g:g; Auto Avg Reads
Group3: 0 Group3: 0 Group3: 0
Automatic Storage to Database is ON Automatic Storage to Database is ON Automatic Storage to Database is ON
Newt || Reset | Groups || Beginava || Close ‘ | Nest ” Reset Groups “ Begin Avg ” Close New || Reset Groups “ BeginAvg || Close |
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How to use a Formatted Name Setup?

Formatted Name Setup

~Define Name format [these are system settings that apply to all jobs)

~Standard Format
Chars Prompt or Field Name

Fill  Separator

I Product-Line I D E, Right Justify
E] l Material I D I:l Right Justify
I Color Name I D D Right Justify
m | O O Oonmes
] | T
Trial Format
Chars Prompt or Field Name Fil  Separator
| Product-Line | I:] I:] Right Justify
5 | [Material I [ ] [ ] Right Justify
| Color Name | I:] I:] Right Justify
I Lot Number I I:, D Right Justify
L] | L] [ Oomohausiy

Use {<DATE>, <TIME>, <DATETIME>, <SEQ>) for automatic fields.
NOTEN  The total number of characters MUST NOT exceed 50.

' Save '

' Cancel

In this example the standard name is an
addition of 3 different information the
product line (3 digits), the material code (5
digits) and the color name (10) digits

The Trial has an additional Lot Number
information with 10 digits

Once the setup has been finalized, the 1QC
will call for the input item by item.
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How to Guide

— Py L PR L T

Color iQC Job Settings x Activate the Use name formatting
System eSubmit Tag Format General QC  QC Design Template | Job Options | Autoname

Stored in this JOB's settings
V' Auto-accept standards

V| Auto save measurements to database

Autosave all measurements to database on close document : | No >

Auto promote standards on trial reading - Tolerance Factor
Auto save/refresh colorants to database

Auto Average Trials
Auto Clear Views on Read Dialog
Auto Show Only Associated Trials
Close Read Dialog after measurement
V' Use name formatting
Use QuickRead for measurements
Ask for Comment on measure
Ask for Length of Trial on measure
Prompt for Group Data on measure (Standard/Trial only).
Default to Transmittance mode

Label points on Color Plots based on :

ok || Concel || py || Heb
Measure Standard ~ (mode=0-Default) Measure Standard  (mode=0-Default) Measure Standard  (mode=0-Default)
1D Info 1D Info ID Info =
Product-Line IABC Material ‘ PESAL| ‘ Color Name lWhlle 200
[ Enter name, then press <Next> when ready to read. [ Enter name, then press <Next> when ready to read. [ Enter name, then press <Next> when ready to read.
Groupl: Groupl: Groupl:
Group2: Group2: Group2:
Group3: Group3: Group3:
Automatic Storage to Database is ON Automatic Storage to Database is ON Automatic Storage to Database is ON
s Save current standard in data s Save curent standard in data v g::tﬁ: :unent standard in data
section section
) Next H Reset | ‘ Groups ‘ ' Close ‘ ' Next H Reset | | Groups | Close | ' Next “ Reset ' ‘ Groups ‘ ' Close
Input Product Line Input Material ID Input Color Name
|- . .
Measure Standard  (mode=0-Default) Measurement Windows with the complete name
ID Info
Full Name ABC -PESAA-White 200
[ Reading 1 of 2; Press <Next> to read.
Groupl:
Group2:
Group3:

Automatic Storage to Database is ON

s ave current standard in data
section

' Next H Reset | Groups ‘ Close ’
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Measure Standard  (mode=0-Default)

1D Info

Product-Line ‘ABC

‘ Enter name, then press <Next> when ready to read.
Groupl:

Group2:

Group3:

Automatic Storage to Database is ON

Save current standard in data
section
' Close ‘

‘ Next H Reset | ‘ Groups ‘

Input Product Line

Measure Trial (mode=0-Default)

1D Info
Lot Number (1234567890

| Enter name, then press <Next> when ready to read.

Groupl:
G:g:gz; Auto Avg Reads

Group3: 0

Automatic Storage to Database is ON

‘ Next || Reset ‘ l Groups HBeginAvg“ Close |

Input Lot Number

Measure Standard (mode=0-Default)

1D Info

Material [PESM

‘ Enter name, then press <Next> when ready to read.
Groupl:

Group2:

Group3:

Automatic Storage to Database is ON
s Save curent standard in data
section

' Next H Reset | | Groups Close

Input Material ID

Measure Trial (mode=0-Default)

Measure Standard  (mode=0-Default)

1D Info

Color Name: ‘white 200]

\ Enter name, then press <Next> when ready tc
Groupl:

Group2:

Group3:

Automatic Storage to Database is ON
s Save current standard in data
section

| Next H Reset l | Groups )

Input Color Name

In the measurement
window the sample will

have the complete name

1D Info

Full Name IABC -PESAAWhite 200 -1234567890 I

| Reading 2 of 2; Press <Next> to read.

g:::glz Auto Avg Reads
Group3:

Automatic Storage to Database is ON

' Next || Reset ' Group

'BeginAvg[l Close '

Measurement Windows

|ABC -PESAA-White 200

< o4

= L 1, L 0 G B T

z4

[ ]® aBC -PESAA-White 200
= () Data
=[] @ ABC -PESAA-White 200

[] X ABC -PESAA-White 200 -1234567890

Results in the tree view
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Printer Output

How to start a printout?

Es

& Pprint...
Print Setup...
Print Preview

Single View Print Setup

Ctrl+P
Ctrl+Shift+w
Ctrl+w
Ctrl+Shift+P

A printout can be started on different ways

Es

Click Button on the iQC-Button-Tab
or

Open the e-job menu and select “Print”
Or

Enter [CTRL]+[P]
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How to define the header of the printout?

The header of the printout will be

CoogioCchSctings (5) defined in the Color iQC Job settings.
[System | eSubmit | Tag Format tGeneldj QC | QC Design Template | Job Options | Autoname| (Press the button [FZ] to enter the
“Stored in this JOB's settings Color iQC Job setting)
Selected Color System Database Name (ovemides System Default setting)
® ClEL s Job Default Database | ! g}
e paue In the area Printing you can define the
 Hunter Lab ( Connect Temporary Database ) .
O FMCHI Print Header, the Sub Header and can
ominants Priting enter a Logo Bitmap with position and
1 (D510 i Print Header: | XFite INC | size
2 [a-10 [s Sub Header: |<Job Title> 14)
3 [Foz10cWA e Logo Btmap: [XRite_Logo bmp B The Print Header can be defined in
Logostst @100 [ 0] Logowsdh @100 ea.ch job differently. .
Print Headers should be saved in the
Number reads to average
(ovemide cal mode): Dynamic Transforn | None D) Job-Templates to make sure, that all
Defaut Meastrement (o (use curent selected) 1) Goss (1 = new jobs created from them will have
S Compeneation — = 2 —= . the correct header
Concertration Units: | Percent '3

St e | | [4]["5“""?‘“@“”"‘ If all jobs should have the same printer
settings fle header, the changes should be made
(Note: If no settings file, settings will be stored inside the job file) in the systems settings (your can enter

system settings with [F2] if no job is
open.

(Cancsl ) (_ony __Hep

Print Header Most people enter the company name into the print header

Sub Header  The choices are:
Job Title
Name of Standard
Comment of Standard
Blank
Logo A bmp-file can be positioned in the printer header. JPG and other formats can not be used.
Logo-start A value between 0 and 100 for the location of the left edge of the bitmap, 0 being the left margin
and 100 being the right margin.
Logo-width Requires a value between 0 and 100 as well, representing the size of the image in percent.
‘ Result of above
rito settings
*| LS 09.032011 16:30:44
N X-Rite INC
Damo Natonal Coll Coatars [databas e=Control7. maty
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How to define the items of the printout?

Color iQC and Color iMatch allows you to define which items (color data, CIELab-Plot, Trend, Reflectances) should
be placed into the printout. The content of printed information is defined by the information in the views.

Standard Name L a* b* c he '
Bone 1 8651 9 458 459 94.40
Trial Name. L a* b* c he 2
Bone 1.58 8617 054 342 346 99.03
Bone 1.5D 8523 079 438 445 100.22
Bone 156 86.19 188 437 474 13.02
Bone 1.5L 87.95 -0.08 487 487 9095
Bone 1.5R 85.84 054 5.06 5.09 8386
Bone 1.5Y 85.88 022 6.04 6.05 9211
BONE 18 86.12 -0.49 398 401 97.04
BONE 1D 8527 014 438 438 91.86
BONE 16 8618 142 432 455 108.16 v

"o e
000

dCIELab: D65-10 - Bone 1

Force New Page on Printout

g | e T T g g &
e e e s
g ol = .‘w
T ’
43| 100y
03| =
00| ° S
< ~
s| 10 =
© of
s 4g
380 400 500 800 700 750
ont
[ |

* Each of the views hasit’s
properties.

*  “MultiTrialData”,

*  “Trendplot”,

*  “Lab-Graph,

¢ “Reflectance-Graph”

ith a right mouse click in any of the

view areas you can open the right
mouse menue connected to it. There
you can also define wheter the item
should be included in the
Printout.

If the checkmark in front of “Include this in Full Printout” is set, this item

will be included.

Include this view in Full Printout.

Change View
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How to Guide

Print out, with header (logo,

\/ t
- 09.03.2011 172434 . .
’5‘ XIE X-Rite Inc s headline, subheader, date) Cielab,
Demo Netions | Coll Coaters [detabass=iControl7 mdb
Demo tetions | Col Coaters [cetzbess=iControl7.mab] Trendplot and L*a*b*-Data for one
4CIELzb: DE5-10 CIEL=b: DE5-10 - Bone 1 illuminant.
" -
224
1 z = Sy rgecmo-fre 24 0
2= a 224
2 e " Dwre
4 - e
224
ar S - r - -1
el - e At
LEH |3 o g 24 - o
ar| 29 " Gremn
o4 - b “alow
2 - 224
2z < z ¢ EE
as o o
-18-22-2'-'4JTQOCT N4 2 2222 e
ILL 1065-10
Sknosratems: L+ & P & bt
Bom2 1 S 035 458 43 wuw
Tsitems [CHNN S -
BONE 1Y 858 032 555 5% w2
BONE 1R 379 0% 448 7 axs
BONE 1L 8741 Q09 437 457 914
BONE 1G .18 -142 432 455 108.16
BONE 1D 8527 Q14 43 438 9>
BONE 18 8%.12 049 398 401 T4
Bome 1.5Y 853 02 604 605 92N
Bome 1R 8538 058 3506 3509 &[>®
Bome 1.5L 8795 003 437 457 9N
Bom2 1.5G 19 18 437 474 1132
Bom2 1.0 8523 Q7 43 445 10022
Bom2 1.58 17 054 342 34 9E

Remote Output
How to set up for Remote Output?
Color iQC and Color iMatch have the option of sending data to a serial communication port or to an ASCII text file.

This “Remote Output” is generally used to export colorimetric data to a file which is then sent to a serial printer or
imported into other programs such as inventory tracking systems or Excel for custom analysis.

3 /Color iControl - [e-Job1.jb5 [database=Demo Database.mdb]] Remote Output is
P e-Job Data Application View Spectro  Account Window Tools Macro  Help configured from the
-] A Ay Standard Muli-Trial view
-x%ﬁ g ne 258
in QC.
Select new standard Standard Name L at b*
@ E’EH . B[ ['i- Al Right Click
G Trial Name DL* Da* Dh* D
=No standard=
() Data
() Formulas

L) Substrates
() Colorants
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Change View Select Properties

Properties...

Maximize

Std-Multi Trial View Properties

Std/Muttiple Trial View Setup  Recall Format | Remote Output Setup

Output to: Output file name:
Q‘Q:Jmmaetﬁ on read from Ele = ’c:\Color_iComrol\Remotem
Automatic Aux Output on ¢ Append to file on New Standard
close Job. Setup Remote Comm Port
Clear file on New Standard
Standard format ¢ Trial format

Trialname=<name> <L*>,<a*>, <b*><CRLF><Comment><DL*>,<Da*>,<Db*>,<DC*>,<DH*><C «

Within the Std Multi Trial
View Properties there is a
tab for Remote Output
Setup.

There is a setup for the
Standard and the Trial
output.

Use this tool to setup the

m | > output for each section.

Defined Combinations: —

Insert Name Insert Standard Data ‘ Add |

Possible Attributes:

L L Color Value-SUM
a’ a Color Value-SWL
b* b Minimum Waveler (~Control Characters:
c Whiteness Index-ASTM Date/Time ‘ Add |
he Whiteness Index-CIE Comment
X Whiteness Index-GANZ Haze CRLF v

Y Yellowness Index-ASTM E313-00 Opacity_CR

Y4 Tint-CIE Berger_WI v Convert Ctd Chars
x Single Wavelength %R Stensby_WI —
y Color Value-WSUM Taube_WI ;

Py = > I Save This Format

| ok || Cancel | | Hep |
Output To: You have the option to direct the ASCII data to a serial communication port (COM1,

Output File Name:

Setup Remote Comm Port:

Automatic on Read from
Instrument:

Append to file on New
Standard or Clear file on
New Standard:

Output Format:

COM?2 etc.) or to a File.

If outputting to a file you can specify the name of the file and location. You can use
mapped drive letters or UNC (network Universal Naming Convention) to specify a
location. (example \\server\foldername\remote.txt).

If using the COM port you should select Setup Remote Comm Port to set Baud rate,
data bits, stop bits and parity.

This option will send out the selected data to the com port or file as soon as it is
measured from the instrument. Other option is to manually select Remote Output
or Aux Output which is discussed later.

These options give you the ability to add to an existing file even when the standard is
changed or to clear out any existing data in a file when the standard is changed.

This area is where you will construct the output of data for your standard, trial or
both.
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Insert Name:

Insert Standard Data:

Add:

Defined Combinations:

This will add “<name>" to the output format section. This will output the name of
the trial or standard depending on if you are working in the Standard Output or Trial
output.

This is used when setting up the Trail output and will add <<stdinfo>> to the output
format section. When changing or adding a new standard the standard data is
output only once then the trail data will follow. If multiple system or multiple
standards are being added to a single output file you may want some standard
information on each line with the trail information. Any data such as the name and
L*, a*, b* setup for the Standard Output will then be inserted for each trial data.

This button will become active when an attribute is selected from the Possible
Attributes section. You can add any of the data available in the Standard/ Multi Trial
view such as DL*, Da* and Db*.

You have a drop down list of additional data available to export that is not in the
Standard Multi Trial view.

* OperlD: ID entered when starting Color iQC or iMatch. This is tagged on
each measurement.

* FileName: Name of the e-job being used during remote output.

* Path: The computer location / path of the e-job.

* Group 1, Group 2, Group 3: Data from Group 1, 2 or 3.

*  PFtol: Pass/Fail Tolerance. L:C Ratio, P/F and Margin (2.00:1;P/F=1.00;10.00)

* MeasCond: Condition of measurement such as reflectance, large area view,
Specular included.

* Signature: Digital signature of measurement.

¢ SerialNum: Serial number of spectrophotometer used to measure.

* Model: Type of spectrophotometer used to measure

*  SWL-EWL: Starting wavelength and ending wavelength of measurement

* SpectralData: Spectral data

* ExtSpectralData: Extended spectral data such as over dark.

e |lIObsi, IlIObs2, IlI0Obs3: Illuminant and observer 1, 2 and 3.

* BlockRange: 555 sort block Range

¢ LABtol: L*a*b* tolerances (0.25; 0.19; 0.26)

¢ LCHtol: L*C*h tolerances (0.25; 0.19; 0.26)

* OperlD: ID entered when starting Color iQC or iMatch. This is tagged on
each measurement.

* FileName: Name of the e-job being used during remote output.

* Path: The computer location / path of the e-job.

* Group 1, Group 2, Group 3: Data from Group 1, 2 or 3.

*  PFtol: Pass/Fail Tolerance. L:C Ratio, P/F and Margin (2.00:1;P/F=1.00;10.00)

* MeasCond: Condition of measurement such as reflectance, large area view,
Specular included.

* Signature: Digital signature of measurement.

¢ SerialNum: Serial number of spectrophotometer used to measure.

* Model: Type of spectrophotometer used to measure

*  SWL-EWL: Starting wavelength and ending wavelength of measurement

* SpectralData: Spectral data

* ExtSpectralData: Extended spectral data such as over dark.
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e |lIObsi, IlIObs2, IlI0Obs3: Illuminant and observer 1, 2 and 3.

* BlockRange: 555 sort block range

¢ LABtol: L*a*b* tolerances (0.25; 0.19; 0.26)

¢ LCHtol: L*C*h tolerances (0.25; 0.19; 0.26)

* TaperTol: Taper tolerances, Standard, average, roll and range (1.00 1.00
0.50 5.00)

e idL*, ida*, idb*: Integer(no decimal points)
DL*, Da*, Db* (-0.13 D, 0.12 R, 0.05Y, would be -013, 012, 005)

* Taglabel xx: Tag label 01 through 30

* TagData_xx: Tag data 01 through 30.

Control Characters: These can help format the data.
* CRLF: Carriage return and line feed
* CR: Carriage return
* LF: Line feed
* TAB:Tab
* FF: Form Feed
* ETX: End of Transmission
* EOT: End of Tape
* Bell: Bell
* ACK: Acknowledge

Convert Ctrl Chars: This will convert the control characters text into the ASCIl codes. Unchecked the
control characters such as <CRLF> will be passed through for the end device like a
serial printer to interpret.

Save This Format: You can save the setups for the remote output to an external file. This allows you to
have multiple remote output setups and the ability to send this remote output setup
to another Color iQC or Color iMatch system for them to use.

In the Output Format area you can add to this directly from your keyboard by
clicking in box at the position you want to add something then type. Items between
brackets < > will be decoded by the software at the time of export. Anything not in
brackets will be passed directly out the export. Some examples follow.
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Examples
Example 1: Exported:
Blue Batch 1 -0.13D 0.12R 0.05Y 0.16
Output Format: Blue Batch 2 -1.21D 1.93R-0.31B 2.18
<name><DL*><Da*p<Db*><DECHC><CRLF> Blue Batch 3 0.231-0.19 G -0.05 B 0.25

The above export will include the trail name, the DL*, Da*, Db*, DEcmc and return to the beginning of the next
line for the next trial output. No user typing was added.

Example 2: Exported:
Output Format: Blue Batch1  ,-0.13D, 0.12R, 0.05Y, 0.16
<name> ,<DL*> ,<Da*> ,<Db*> ,<DEcnc><CRLF> Blue Batch 2 ,-1.21D, 1.93R,-0.31B, 2.18

Blue Batch 3 , 0.231,-0.19G, -0.05B, 0.25

The above export will include the trial name, the DL*, Da*, Db*, DEcmc and return to the beginning of the next
line for the next trial output. Commas were added to have a delimited file for easy import into Excel.

Example 3
Output Format:
kdame:<name>,Delta L*:<DL*>,Delta a%*:<Da*>,Delta b*:<Db*>,Delta Ecnc:<DEcunc:

Exported:

Name:Blue Batch 1 ,Delta L*: -0.13 D,Delta a*: 0.12 R,Delta b*: 0.05 Y,Delta Ecmc: 0.16
Name:Blue Batch 2 ,Delta L*:-1.21 D,Delta a*: 1.93 R,Delta b*: -0.31 B,Delta Ecmc: 2.18
Name:Blue Batch 3 ,Delta L*: 0.23 L,Delta a*: -0.19 G,Delta b*: -0.05 B,Delta Ecmc: 0.25

The following will export the name of the trail, the DL*, Da*, Db*, DEcmc and return to the beginning of the next
line for the next trial output. Commas were added to have a delimited file for easy import into Excel. And text
was added to describe the output.

Example 4
@Standardformat :,Trialformat TriaI‘Name, L*,a*,b*,DL*,Da*,Db*,DE*
: Bone 1.5D, 85.23,-0.79, 4.38,-1.29 D, -0.44 G, -0.20 B,
Trail-Name,L*,a*, b*,DL*, Da*, Db* ,bE*<C'RLF> 1.37
O Standard format © Trialformat Bone 1.5L, 87.95,-0.08, 4.87, 1.431L, 0.27R, 0.29Y,
’<name>,<L*>,<a*>,<b*>,<DL*>,<3a*>,<3b*>,<3E*><C’RLF> 1.49

In this example a header has been added (instead of the standard name) and comma separated information have
been provided
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Std-Multi Trial View Properties 3]

Std/Multiple Trial View Setup ‘ Recall Format | Remote Dutput Setup
O Standard display [] Automatic switching on color space
(® Trial display Display icons for passing samples
Show data for l1 llluminant v
Possible Attributes: Selected Attributes:
L T DL*
3 S Ds"
b* C| Db*
c € bC*
h? C| DH*
X b DEcmc
Y D| Pass/Fail/Margin DEcme
z C
® H
¥ 0
L B
a S
b T
Whiteness Index-ASTM T
Whiteness Index-CIE T
Whiteness Index-GANZ 0
Yellowness Index-ASTM E313-00 b
<l
Width of name column in printout 20}

Attention:

The name of standards and trials can be up to 55
characters in length. The software defaults to exporting
only the first 20 characters. If needed you can increase
this to the maximum of 55 by going to the settings of
the Standard Multi-Trial view and on the setup tab you
can change the Width of name column on Printout.

The remote output setup is saved with the e-Job or settings file.
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How to utilize a Remote Output in Color iQC?

i/Color iControl - [e-Job1.jb5 [database=Demo Database.mdb]] Remote Output is
started from the
Standard Muli-Trial view

in QC.
Select new standard v 44 Standard Name L a*t b*
A . A Right Click
@ E’EH GBL EI ZL Trial Name DL* Da* Dh* D
=No standard>=
() Data
() Formulas
() Substrates
() Colorants
-~ Select Remote Output
Print
Remote Output The data of all trials in the view will be exported

Clear Remote Qutput File

r 3

Color iControl X ) ]
You will receive a message that

Remote Output has been finished.
v i! Remote output has finished.

[———2

e
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How to export from Color iQC directly into an Excel Application?

Another way to export is to use the Aux Output feature. Under the Tools menu is Aux. Output. This stands for
Auxiliary output. It will use the remote output setup defined in the Standard Multi-Trial view but you have the
option of having a separate file name and location along with a launching program. You can also customize your

toolbar and add the Aux. Output button to make this a one click feature.

Within the Menu item Tools — there is the function

Tools | Macro Help
-
==

Aux. Output. It will use the remote output as it is defined in

. Aux. Output Ctrl+Shift+A
the Standard Multi-Trial view. You combine this with an
automatic action — f.e. has Excel started automatically with
the data provided.
R _ —
Change system settings ® In order to prepare the Aux.Output and
System | User Settings | eSubmit | Tag Fomat combine with an application — you will
Spectro Poll Timer 2000 i have to change the system Settings. (No
b —Job opened — press [F2])
Auxiliary output program "C:\Program Files\Microsoft Office\Officel2\EXCEL.E
Auxiliary outputfFile CA\Color_iControl\Remote.txt
Auriliary output label Go to the Tab “User Settings”
Aux output append False
Taper input filename Tapr.dat
Export 20nm 400-700 in QTX False Go to the item Auxiliary Output Program
Taper DErollroll positi 36 .
aper ZEroTror postion and enter the path of the application
Dispenser name size 20
Import comment into visual comment False program
Export generic CxF False “C:\Program Files\Microsoft...\.EXE”
Enable CxF Encryption None
v
Configuration ColoriQC - Attention: It is important to have the
Dispenser 0 - Configurable (using RFO file) L.
AutoCorrect after setup True path itin qUOtes'
Correction iterations in Add mode (2-10) 20
Reduce Opacity Lch Weighting Normal . .1s .
Autoload IFS_Collection Allow only if Collection is in Job. Go to the item Auxiliary output file and
Maximum number formulas to display 1000 enter the name which corresponds to
Force Correction Mode Default mode. -
Force Batch Thickness 0.0 " the Remote OUtpUt flle'
v
Press [Apply]
Press [Ok]
(Ccancsl ) ( osly ) (e )
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i/ Color iControl - [e-Job1.jb5 [database=Demo Database.mdb]]

! e-Job Data Application View Spectro  Account MWindow Tools Macro  Help

DEEOSEE & &l

T
)

[wmma]

B
B
LA

Activate the Remote Output with the
correct Remote Output File

Select new standard v 44 Standard Name (K

L R

Right mouse key into the Multi Trial

2 2 Data View

S8 B8 e =

=No standard=
) Data
() Formulas
() Substrates
() Colorants

N

Change View

Properties...

Maximize

Select Properties

Std-Multi Trial View Properties Within the properties select the desired

Remote Output Format

[Std/MultipIe Trial View Setup w Remote Output Setup]

RO_Lsb_DLsb_DE_TAB

Remote Output Format

In this case the RO_LAB_DLab_DE with
tabbed separation has been selected,
with the output file
C:\Color_icontro\Remote.txt has been

RO_Lab_DLab_DE_TAB selected

** Fomat is now loaded. =

Tools | Macro Help
|2 Aux. Output Cti+shift+A ||

Color iControl (3]

y I \ Remote output has finished.

o)

‘ng ﬂ ) ™ 5 Re
- Home Insert Page Layout Formulas Data Review View
5 & Cut Calibri cu -A x| [E= | | S wrap Text
P’ N 123 Copy B :
aste -|| 55 - - SllE=E=E 5=
St 3 Format Painter || B I U -~ A-|E== £5| [ Merge & Center
Clipboard M5 Font fa Alignment
| 111 - £
A B C D E E G H I
1 Trail-NamL* a* b* DL* Da* Db* DE*
2 Bone 1.5D 85.23 -0.79 4.38 -1.29D -0.44G -0.20B 1.37
3 |Bone 1.5L 87.95 -0.08 4.87 1.43L 0.27R 0.29Y 1.49

a

In the iQC application the Aux. Output has been selected

Directly the message comes up, that Remote output has
finished

Press [OK] to continue

Directly the excel program starts up to with the content
of the Remote Text — File
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Attention: There is only one Aux. Output Program — but it can work with different jobs. Since each job can have its
own Remote-Output-Format (ROF) — to refer to at the same standard Remote output file (f.e. REMOTE.TEXT) — this
tool can be used for different exports.
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Data Import
Semi-Automatic QTX-Data-Import

For some our customers it is important to automatically import data from a customer or supplier. If f.e. data are
retrieved by mail they will (after double click on the data file) automatically find their way into the iQC-software.

The behavior of the qtx-import and the settings within the job will be controlled by a QTX.JT5 — Job-Template file.
The QTX.JT5 can be created/modified in the known way.

Color iMatch Job Settings ..& ' ‘ i ' ' i » % [ Ifthe data should be stored

in the database upon closing,
the option “Auto save”
should be selected.

Stored in this JOB's settings

| System | eSubmit | Tag Format | General [ QC | QC Design Template | Job Options | Autoname | IFS Colorant Collection |
Auto-accept standards

Auto save measurements to database

ColorimatchJobsettings ML, TP 0 0 & © . ¢ = &&d Toavoid multiple standards

with the same name this
option should be selected

| System | eSubmit | Tag Fomat | General | GC | QC Design Template | Job Options | Autoname [ IFS Colorant Collection |
I . . -

When importing, search DataBase for matching Standard and replace. 0.05 DE*

[STANDARD_DATA 0] ¢ It is important, that both the Standard_
STD NAME=H64850136, - Data and the Batch_Data are defined in
STD GUID= the Data.QTX-file.

STD DATETIME=1152031721,
STD_REFLPOINTS=38,
STD_REFLINTERVAL=10,
STD_REFLLOW=360,
STD_VIEWING=%R LAV S5C
STD R=5.11,5.96,7 ,10.14,13.04,14.33,15.11,16.17
[BATCH DATA 0]
STD NAME=H64850136,

BAT NAME=100182382-D.36/596-Fi-Pr-(M)-3
BAT GUID=

BAT DATETIME=1322711781,

BAT REFLPOINTS=38,

BAT REFLINTERVAL=10,

BAT REFLLOW=360,

BAT VIEWING=3%R LAV SCI UV CaL,

BAT R=5.50,6.34,7.90,10.61,13.29,14.50,15.15,16.1¢
[BATCH DATA 1]

If only BATCH_DATA defined (even with
the STD_Name=Standard is available it
will not be saved correctly into the
database
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Multi Flux Matching

Abstract

Advanced Color Formulation

Traditionally, color formulation software has been based on theories whose
mathematics cannot adequately address the complete needs of the color
industry. The intention is to provide a solution that will address these needs
and be a valuable tool for the beginner as well as the experienced colorist.

Unlike most commercially available color matching packages, solutions
presented through the X-Rite” Color iMatch™ software are not based on
Kubelka-Munk theory. All calculations are done in absolute units, and the
same database can be used for matching samples that are opaque,
transparent, or translucent. When used with a X-Rite Color i7™ or Color i5™
spectrophotometer, the same database can also be used to match samples
in both reflectance and transmittance modes. Color iMatch flexibility means
that a single package can be used for a wide variety of applications that
include, but are not limited to: printing inks (offset, screen, gravure, and
flexographic), coatings, and plastics. In addition to a new mathematical
model, there are multiple features within Color iMatch that differentiate it
from other color matching packages.

Due to the proprietary nature of the mathematics used in Color iMatch, not
all features will be covered in complete detail.
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Multi Flux Matching

Traditional Color Matching

Visual Color Evaluation

Color matching is still as much an art as it is a science, and the importance
of visual evaluation must not be taken for granted. There still is no
substitute for the visual evaluation of color, though it is used more in the
quality control function and less in the determination of initial formulas.

Traditionally initial matches required significant trial and error, even with a
highly skilled color matcher. In most organizations the color matcher is
aided by instrumental and computational methods to supplement visual
evaluation. Besides more accurate formulations, the most important
advantage to the use of a computer formulation system is the amount of
time that it takes to obtain an initial match. By significantly decreasing the
amount of time it takes to obtain an acceptable match the profitability of
the end product can increase dramatically.

Visual Evaluation Requirements

For successful visual evaluation of color, there are three important criteria
that must be met. The most important requirement is normal color vision.
However, the cases where thorough color vision testing is employed are far
and few between. By using a test method such as the Farnsworth-Munsell
100 Hue Test, the level of color deficiency can easily be determined. A
controlled viewing environment, with standard light sources like the X-Rite
SpectraLight® I, is also an important part of visual evaluation. Finally, there
is no substitute for experience. Today it is becoming more difficult to find
sufficiently experienced personnel. Instrumental methods help to reduce
the amount of experience required and decrease the learning curve when
developing visual evaluation skills.

Additivity Principle

The additivity principle means that if two pigments are mixed in a sample,
the total absorption can be found by adding up the individual absorption’s
of the pigments. Both pigments behave as if the other one was not there.
An example of this behavior is described in the following equation using K/S.

(K/S)a+b = (K/S)a + (K/S)b

Experimental data has shown that the additivity principle is not generally
valid for a mix of two or more pigments.*

K/S versus Wavelength
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Multi Flux Matching

Figure 1a Figure 1b

In Figure 1a it can be seen that the additivity theory is valid in some cases;
but it does not always hold true, as can be seen in Figure 1b.

Kubelka-Munk

The Kubelka-Munk theory is used for reflectance measurements and
calculations. The original Kubelka-Munk theory described the propagation
of light in a stellar system. The same equations have been used for the
interaction of light with pigment particles in paint, plastic, and ink mediums.
Although these applications are considering the same visible light; the
distance between, and the dimensions of, pigment particles versus those of
the stars are quite different.’

Originally published in thel1930’s by Paul Kubelka and Franz Munk, the
Kubelka-Munk equations described the reflectance and transmittance of the
sample as a function of absorption and scatter (K and S respectively). The
Kubelka-Munk theory is a two-flux version of the many-flux method of
solving radiation transfer problems.® Given that the sample must have the
same refractive index as air these equations were not practical for industrial
color matching. In the 1940’s the Saunderson correction factors were
introduced and the Kubelka-Munk equations became more practical for the
use in opaque systems. Simplifications and assumptions have been made to
the original equations, though these simplified formulas have many
limitations they are the dominant algorithms used in color matching
systems today.

Single and Two Constant

Depending on the application, the Kubelka-Munk equations can be divided
into two different cases; single constant systems and two constant systems.
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Single Constant

Single constant theory assumes that the individual pigments do
not significantly contribute to the total scattering of the sample.
An example of this theory is the exhausting of transparent dyes
into a textile substrate.

Two Constant

If the scatter is assumed to occur from two sources, the
colorant(s) and the substrate, it is considered two constant
theory. An example of this theory is the formulation of opaque
coatings where titanium dioxide is blended with other pigments
to achieve color. In this case the titanium dioxide becomes the
second source of scatter.

Saunderson Correction

Given the limitations of Kubelka-Munk a more complex equation was
developed by J.L. Saunderson that contrasted the refractive index of the
sample to that of air. With the addition of surface or specular (K1) and
internal (K2) correction factors the equation became more practical for use
in opaque systems.

Deficiencies of Kubelka-Munk Theory

Though the Kubelka-Munk theory has proven to be adequate in many
applications it has significant deficiencies that prevent it from being a total
solution for color matching. Kubelka-Munk theory continues to be popular
because it provides simple analytical equations and reasonable predictions.®

Assumptions of Kubelka-Munk

It is assumed that the colorant layer is sufficient in extent for
there to be no light lost from the edges of the layer and that it
has uniform composition.®

Kubelka-Munk reflectances arise from the assumption that the
coefficients K and S are the same for forward and reverse flux.
From a many-flux analysis it can be concluded that the angular
distribution of the forward and reverse flux is not the same.®

The Kubelka-Munk theory assumes a linear relation between
the colorant characteristic K/S and the colorant concentration.
In general it is found that the K/S ratio of a component colorant
is a nonlinear function of the concentration.” This means that it
will not be possible to adequately describe the colorant
behavior by using a linear relation.
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K/S versus Concentration
420 nm 520 nm

10.3

Figure 2a Figure 2b

Figure 2a shows the linear relation that results between K/S and
concentration. In figure 2b the plot shows a typical non-linear
relationship between K/S and concentration at 520 nanometers
for a series of calibration samples.

For the Kubelka-Munk theory to work it is assumed that the
pigment particles act independently of each other. The net
result is obtained simply by adding up the individual actions.*

Lambert-Beer

The Lambert-Beer theory is reserved for transmittance calculations for very
transparent samples. Dating back to the 18th and 19th centuries, the
Lambert-Beer law states that the absorbence (Log 1/7) for a transparent
sample is proportional to the thickness and the concentration of the
colorant.’

Beer’s law has been found to be valid at low and moderate concentrations
in transparent applications but it may prove to be inaccurate at higher
concentrations. In order for Beer’s law to be valid the absorption coefficient
must be a constant independent of the concentration.® Since all colorant
layers scatter some light; these equations, even in cases of slightly turbid-
media, are generally not valid.
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Advanced Color Matching

Turbid-Medium Theory

Though Kubelka-Munk is a turbid-medium theory, it is limited in its
application. It is important to note the advancements that have been made
in other areas of turbid-media theory. This will help to determine which will
best accommodate the different types of samples we see in today’s color
industry.

Turbid-Media

There are three kinds of optical systems that define turbid-media; optically
thin, intermediate, and optically thick. Each of these systems can be seen
throughout our everyday lives and each one is significantly different from
the other. Of all the theories that have been developed to handle the
turbid-mediums, only one can successfully handle all three optical systems.

Optically Thin

The scattered light that is observed is scattered only once; much
unscattered light emerges from the sample.? An example of an
optically thin application would be transparent dyes being
exhausted into a textile substrate.

Intermediate

Most of the scattered light has been scattered many times, but
some unscattered light emerges from the sample.” A typical
intermediate application would be a plastics operation that
works with pigments and general purpose polystyrene. Most
systems that are typically assumed to fall into the optically thin
and optically thick areas are actually intermediate media.
Classically, offset printing inks are assumed to be optically thin
and screen printing inks to be optically thick. In most cases both
of these applications fall into the intermediate media
classification.

Optically Thick

All the light has been multiply scattered.? A paint manufacturer
preparing opaque coatings, where titanium dioxide is blended
with other scattering pigments to create a color, would be
considered an optically thick system.

Application of Turbid-Medium Theories’

Theory Optically Thin Intermediate Optically Thick
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Kubelka-Munk ............ NO .ooeeeeeeee, 1o Yes
Four-FluX.....cccceeeeennnn. YeS.oiiiiiieiiinns Limited....ccceeeeennnn. Yes
Many-FluX.......ccceeeens YeS.coiiiiiireniiinennes | (-1 J Yes
Doubling ......cceeeeennnn. YeS oo, YeS.iiiiiieeaeeann. Limited
Monte Carlo............... YeS.oiiiiiieiiinns Limited....ccceeeeennnn. No
Scattering Order ........ YeS.oiiiiiieiiinns Limited....ccceeeeennnn. No
Diffusion .......ccceeeennn. NO .ooeeeeeeee, 1\ 1o Yes

Billmeyer and Richards examined various turbid-medium theories for their
applicability in the three levels of optical behavior.? Of all the theories
shown only the Many-Flux method accommodates all three turbid-media
classifications.

Many-Flux

The many-flux theory covers applications with all levels of optical thickness
from one mathematical model. By using this model to determine absolute K
and S values, the software does not have to define whether white is present
in the formulation. All matching is done in one database. There is no need
for separate packages that would use Kubelka-Munk single constant,
Kubelka-Munk two constant or Lambert-Beer mathematics.
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Color iMatch System

Color iMatch

Color iMatch is a sophisticated and intuitive color formulation and quality
control tool that is easily learned and used by the expert as well as the
novice color matcher.

Color iMatch automatically determines the best formula for your application
based on the parameters you select, such as lowest cost or least number of
colorants. It will automatically formulate with or without white, at all levels
of opacity, from a single database. In addition Color iMatch Satellite
Systems can offer added value by providing the same high quality
formulation results as a full Color iMatch system, with a low cost and
feature limited satellite.

With the continuing advancement of the personal computer, more
complicated calculations can be done in less time.

These advancements in personal computers have given Color iMatch the
ability to perform many complicated algorithms, such as computing many-
flux calculations and spectral matching routines.

Kubelka-Munk Comparison with Color iMatch
Color iMatch is not based on Kubelka-Munk

Two Constant Always Used

Although a number of colorants can have very low absorption (extenders,
resins, etc.) or a very low scattering (several pigments, colorants, etc.), there
is no such thing as zero absorption or zero scattering. There is no single
constant behavior in the real world, nature is always two constant. Because
all samples show two constant behavior, the calculations in are based on
two constant mathematics.* Though Kubelka-Munk used two-constant
theory in some cases, it is limited due to the simplified equations and the
assumptions about sample and colorant characteristics.

All Calculations in Absolute Units

K and s*

Due to the mathematical restrictions of the Kubelka-Munk
equations, the pigment K and S data are calculated relative to a
reference component (generally the white pigment). Typically
the K and S of the white can be determined with a double
measurement (reflectance and transmittance or over white and
over black). This is performed on an individual sample or series
of samples at constant thickness and varying white pigment
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volume concentrations. This does allow for the optimization of
white pigment loading, though it can result in inaccurate
calculations of opacity and/or pigment loading when considered
in combination with other colorants.

From the beginning Color iMatch calculates pigment K and S in
absolute units. In addition the calculation of K and S goes
beyond the white pigment to all colorants providing accurate
opacity and pigment loading predictions.

K and S versus Wavelength

0.378 1.388
0.029 1.822
0017 1.746
0012 1.656
0.002 1607
0.001 1.489
0.000 1.325
K 0.000 s 1175
0.000 1.074
0.000 1.015
0.000 0.957
0.000 0.595
0.000 0.356
0.000 0522
0.001 0.796
0.004 0.749

Figure 3

The data in figure 3 shows calculated K and S data, where both
K and S are variable across the visible spectrum.

K1 and K2

The Kubelka-Munk equation is founded on the premise that
once you disperse a pigment in a resin system, there is no
further development. The determination of how much light
enters a sample and how much exits after diffusion, relates
directly to the Saunderson correction factors, K1 and K2.°
However, most available software uses a fixed value for K1
and/or K2. In many cases these values are not calculated, they
are input by the user. For example, default values of 4% for K1
and 60% for K2. These values are fixed for all wavelengths or
they can be a calculated value limited to a single wavelength.
These methods are not valid because K1 and K2 are dependent
on the refractive index of the material which is wavelength
dependent (see figure 4). Depending on the sample set, using a
fixed K1, K2 value can lead to inaccurate calculation of absolute
K and S. Color iMatch calculates and takes advantage of K1 and
K2 values at each wavelength.

K1 and K2 versus Wavelength
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508 3927
5.10 39.30
512 39.33
514 39.36
517 39.38
519 3941

521 39.44

K1 523 K2 3946
5.26 39.49
528 3952
5.30 39.55
533 3957
5.35 39.60
537 3963
5.40 3966

400 500 (nm) 600 700 =42 3068

Figure 4

Figure 4 shows the variation that can occur in the determination
of the K1 and K2 values at individual wavelengths across the
spectrum.

As colorants are added to a Color iMatch database the K1 and
K2 values will change. This implies that other samples added to
the database can influence the K1 and K2 values. This occurs
because the added samples will give better characterization.
The system can then calculate more accurate values. In many
cases other formulation packages will base its K1 and K2
calculations solely on the resin, white and black.

Non-Linear Relationships

Kubelka-Munk assumes linear relationships for K/S versus concentration
and K/S versus thickness as well as the validity of the additive theory.

1. K (Concentration)
2. S (Concentration)
3. K (Thickness)

4. S (Thickness)

5. “Additivity”

Color iMatch treats all functions as completely non-linear; it does not try to
approach non-linear functions through a piece by piece linear
approximation.

Calibration Uses All Selected Samples

Because Color iMatch works from a single database, all selected samples are
used in the calibration process. Calibration samples can consist of opaque,
translucent, and transparent samples as well as samples at multiple film
thicknesses. Measurements can be reflectance only, reflectance and
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transmittance, over white and over black, or any combination of these
measurements.

Additivity Principle Not Used

Color iMatch uses a non-linear function for the relationship between both K
and S and the pigment concentration. When two or more pigments are
mixed into a sample, an interaction is calculated.”

Many-Flux

The many-flux theory can be applied to applications that have samples at
any level of optical thickness. All the calculations can be done in a single
formulation package.

Two-Flux versus Many-Flux

Kubelka-Munk Color iMatch
S S
A O
Two-Flux Many-Flux
Opaque Samples Any Samples
- Transparent
- Translucent
- Opaque
Figure 5

The physics that takes place within the colorant/resin matrix demands that
directional flux be determined. Color iMatch considers light flux within the
colorant/resin matrix in both an up and down flux (Kubelka-Munk) as well as
directional flux.

Spectral versus Tristimulus Matching

Tristimulus Match

The typical approach for color formulation uses tristimulus matching
routines.
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Match Routine
Match standard X, Y, Z

Three equations to be solved
3 Unknowns = 3 Concentrations = 3 Pigments

Disadvantages

Because there are three unknowns there needs to be at least
three pigments in the formula.

2 Pigments: impossible

1 Pigment: impossible

Spectral Match -- Color iMatch
In Color iMatch the computations are completed through an iteration
process. There is no exact tristimulus match, but a best fit spectral curve
match is calculated. This is not a selective spectral match; all Color iMatch
formulations are done using its spectral matching routine.
Match Routine

Match standard spectral data R;

Iteration to achieve best fit
Advantages

1. Better pigment selection due to more points of reference.

2. No limitation on the number of pigments (minimum or
maximum)

3. Metamerism is minimized in calculations (spectral matching
ensures quality under all lighting conditions, not just default
conditions)

4. More accurate formulations in general.

Dynamic Database

Color iMatch has the capability to continually add more samples to the
calibration database in order to increase performance. In addition, the
sample set is variable for each individual colorant. An application may
require only five samples for a yellow colorant, but twelve samples for a
reflex blue to achieve optimum performance. Note that additional samples,
including mixtures of multiple colorants, are used in the calculation of the
absolute K and S data. These samples are not a function in a “search and
correct” calculation.

Complete file calibration uses all selected samples and optimizes the K and S
data for all colorants. The results for all matches will improve, not just
matches that are close in color or formula to the added samples.
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Sample Set

In some cases the sample set may appear to be more extensive than what is
requested for other formulation packages. However the amount of work
and time involved may actually be less. If a typical sample set requires two
individual samples at opacity and each sample must be cross-coated five
times to reach opacity, the number of drawdowns that must be made is ten
(with time to dry between each cross-coat). If Color iMatch requires eight
individual samples there are only eight drawdowns at process thickness,
with no drying time in between.

Samples for Color iMatch Database

1. Mathematical Minimum: 2
(2 unknowns --- 2 knowns)
Linear relation is always correct (straight line, one sample)
Sample validity can not be determined
Concentration dependent

2. Non-Linear Relation (More Than Two Samples)
samples that are not correct can be easily identified.
More samples, better characterization

3. Types of Samples for Each Colorant
Different concentrations with resin
Mixes with white (help to define white using “non gray”
samples)
Mixes with black (lower reflectance values help to define K1)

4. Number of Samples
Application dependent
Typically 7-10 samples per colorant

5. Additional Samples
Once the database is complete it is possible to add more
calibration samples to improve performance if necessary.
All that is required the measuring of the new sample(s) and re-
calibrating the database.

6. Known Mixtures
Mixtures of multiple colorants may also be used to characterize
the database.

Sample Characteristics

In many Kubelka-Munk based color matching systems the user
is required to present an opaque sample to the
spectrophotometer. Depending on the application this can be
done a number of ways. For coatings the technique of cross-
coating several layers of colorant until opacity is achieved is
commonly used. The generated sample then has become
inconsistent with the typical process thickness. Although this
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can add error to the formulation it will still adhere to the
limitations of the Kubelka-Munk equation.”

The samples required for the Color iMatch system must be at
process thickness for the most accurate characterization of each
colorant. Unlike Kubelka-Munk samples, Color iMatch can
benefit from samples that have not reached complete opacity.
The sample’s colorant thickness is also used in the calibration
process. This enables the user to enter the same sample at
different thicknesses into the database. This is important for
applications that continually produce samples at varying film
thicknesses.

Effect of Sample Set

Full versus Limited Sample Set
Resin White Black Yellow Red Green Blue

1. Actual 90 300 30 60 0 60 60
Full 90 302 37 61 0 67 46
Limited 90 301 0 77 24 40 69

2. Actual 60 120 120 0 60 0 240
Full 60 118 125 0 53 0 244
Limited 60 106 155 0 13 0 266

3. Actual 120 0 0 180 240 0 60
Full 120 1 0 192 242 0 45
Limited 120 0 82 199 197 2 0

4. Actual 300 30 30 0 180 60 0
Full 300 27 33 0 189 52 0
Limited 300 25 39 27 168 442 0

Figure 6

Figure 6 shows how the number of samples used to characterize
a database can affect the initial formulation. In this example the
full set uses nine samples (six masstone letdowns, one with
white, one with black, and one with white and black) per
colorant and the limited uses three samples (one masstone, one
with white, and one with black). The nine sample database
provides initial predictions that are much closer to the actual
formula.

Applications

Because basic pigment properties are calculated using absolute units, how
they are applied in the matching algorithm add versatility to the Color
iMatch system
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Single Database

The same database can be used for samples at all levels of opacity;
transparent, translucent, and opaque. The quality of the predicted recipes
will be the same for all degrees of opacity.

Multiple Mediums

It is not necessary to characterize the pigment behavior in all mediums.
Multiple resin systems (different bases, extenders, clears, etc.) can be
calibrated into one database. This process only requires samples mixed with
white and black for each additional resin that is added.

Reflectance and Transmission

Both reflectance and transmittance measurements can be applied to the
same database. For plastics, translucent liquids, and for printing or coating
on non-opaque substrates this is a very important feature. In these
applications it is not sufficient to match a standard in reflectance only, a
transmission match is equally important. Color iMatch can combine both
types of matches in one calculation, using only one database. In order to use
this capability it is necessary that the spectrophotometer can measure both
the reflectance and total transmission of the sample (i.e., X-Rite Color-Eye
7000).

Contrast Measurements

Just as the reflectance and transmittance measurements can be used in one
database, contrast measurements can also be applied to a single database
(or even combined with R/T measurements for the calibration of the
database). In this case the two measurements that would be combined are
the over white and over black measurements. Typically this technique is
applied to coatings and printing inks on paper or screen inks on textiles
(white and black cloth).
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Summary

Advanced Color Formulation

In practice there are many sources of error apart from the inaccuracies of
theory. In addition there is human error, measurement error, batch
variation of the colorants, and the non-reproducibility of the coloration
process itself.® Once a process is under control, the next step is to apply
color formulation software. It has been shown that many of the past
methods have not proven to be completely viable for the variety of color
applications that we encounter today.

The solutions presented through the X-Rite Color iMatch software are not
based on Kubelka-Munk theory. All calculations are done in absolute units,
and the same database can be used for matching samples that are opaque,
transparent, or translucent. The database can be calibrated using samples
measured in reflectance, reflectance and transmittance, or contrast modes.
Color iMatch uses a single mathematical model that can be used for a wide
variety of applications. There are many features within Color iMatch that
can differentiate it from other color matching packages.

Considering the full scope of many applications, other commercially
available packages have not been able to provide a total solution for color
matching. With the addition of the many-flux theory, variable K1 and K2
values, and spectral matching Color iMatch is the next step in providing the
color industry with a total solution for color formulation.

30 July 2012 Revision 1.0

Page 17




Multi Flux Matching

References

1.)

2.)

3.)

a.)

5.)

6.)

7.)

Berger 1994

Anni Berger-Schunn, Practical Color Measurement, John Wiley &
Sons, New York, 1994.

Billmeyer 1981

Fred W. Billmeyer, Jr. and Max Saltzman, Principles of Color
Technology, 2nd Edition, John Wiley & Sons, New York, 1981.

Judd 1975

Deane B. Judd and Gunter Wyszeki, Color in Business, Science and
Industry, 2nd Edition, John Wiley & Sons, New York, 1975.

Maes 1996

Mark Maes, “Advanced Color Formulation," Colourplas Conference,
Manchester, 1996.

Mowery 1995

David Mowery, “A Complete Solution for Computer Color
Formulation," 1995.

Nobbs 1985

James H. Nobbs, “Kubelka-Munk Theory and the Prediction of
Reflectance," Rev. Prog. Coloration, Vol. 15, 66-75 (1985).
Wyszecki 1982

Gunter Wyszecki and W.S. Stiles, Color Science: Concepts and
Methods, Quantitative Data and Formulae, 2nd Edition, John Wiley
& Sons, New York, 1982.

Advance Color Formulation Color iMatch

References * 18



Paint Database Guide

ColoriaCc™ y Color iMATCH™

e xrite

exrite
PANTONE*

PANTONE*

Color iCONTROL | MATCH 3 Color iCONTROL | QC

Zexrite

Zexrite
PANTONE*

PANTONE*

Color iQC and Color iMatch
Paint Database Guide

Version 8.0 | July 2012

30 July 2012 Revision 1.0 Page 1



Paint Database Guide

Table of Contents

Step 1 — ReVieW GENEral REQUITEIMENTS ......uuiiiiiiiieeeeeeiecciiiiite et e e e e e e e e e sretbrrreeeeeaeeeessssastasaaaseasaseseesaasnstasaseseaaaeeeaaans 3
HOMOZENITY .ceiiieiiie ettt e e e e e e re et e e e e e e e s e s sanenee Error! Bookmark not defined.
20T oY oTe [N o1 o111 uY 2R UPUURRROt 3
=T o AR =T a) =) A YL UPPPTPRR 3
F ANl o{ U] = o PP PUPPPPPRR 3
SAMPIE PreEPAratioN PrOCESS ..uvuiiiiiiei e e e i i ettt e e e e e e eeeccc b rereeeeeeeeeesse bt taaaaeaaaaaesesaaassstassaesaaaassessanssrssaasseaaaeeeaaans 4
YU o1 =) =SSP 4
1=y § =T =1 =1 ot 4 U PPUUURROt 4
(0111 o =1 4 (oY W @eT110] o Yo  T=T o} £ U PPUURRRN 4
(0 11T 1A oY T Y 13 G 8L =TSSP 5

Step 2 — Verification of SAamMPIes @nd TOOIS ......ueiiiiiii i e e e e e e e e e e aa e e e e aaeeeaaans 6
Visual verification of sample & process repeatability .........ccccuviiiiiiii i 6
Visual verification of CliDration MIXEUIES...............uuuveuieiiee ittt ee e e e e e e eeecciatreeeeeaaeeeeesssssastaasseaaaaaessessssnssenns 6
Measurement verification of sample & process repeatability.......ccccccieeiiiiiiiiiiiiiiee e 10
Measurement verification of homogeneity of calibration sampPles........c.cooocciiiiiiiie e, 10
Measurement sequence for non hiding samples (OVEr OL/OD) .....coccuuiiieeeiiiiiee et 10

Step 3 — Measurement of all Calibration SAMPIES...........uuiiiiiiiiiec e e e r e e e e e e e e 11
Mixtures of COlOrant With RESIN .....ciiiiiiiii it e e st e e e s e e e s e tbee e e e s nbeeeeesnnreeas 13
Mixtures of Colorant With WHIte .......ocuiiii i e e s e e e e s ee e e e e areeas 14

Step 4 — Prepare all data for the creation of the Colorant Collection ...........eeeveiiiiiiiiiiiiiiiieeee e 15

Step 5 —Creation of the Paint Data File and storage of Base Data .......cccccueveieieeeieeiiiiiiiirieeeee e ee e e e 17
(O oF LI Mo 1 - 1 o [PPSR 17
T G U] R A T =l o - | - T PRSP 19
Enter the Name, Price, Colorant Strength, SG,.. for Base, White and Black .........ccccceeeeiiiiiiiiiiiiieiieee s 21
INSEIt CaliDration SAMIPIES..ccci ittt e e e e e e ee e e e e e e e e e e e e e esetabbaaaeeeeaaaeeseesasnssssaaaaeaaaeeeeesnansrnns 22
Recall reflectance data for the calibration MiXtUrES .......cuviiiiiiiiii e e 24
Analysis of data — with the Calibrate and DiagnostiC VIEWS........ceiiiiiii it raeeee s 27
General Rules for evaluation of concentration samples, which do Not fit.......cccccccoeeiiiiiiiiiiiii e, 28

30 July 2012 Revision 1.0 Page 2



Paint Database Guide

Database Preparation

Refer to the X-Rite Database preparation and prepare all requested samples
Before starting the measurement process, it is good to inspect all samples

* Make sure, that the samples are complete

* Make sure, that all samples are in good surface quality

Step 1 - Review General Requirements

Homogeneity

Primary samples must be homogeny. No matter at which location of the sample the measurement is taken, the
measurements should provide the same result. If samples are non-homogeneous, multiple measurements could
be taken to achieve a statistical homogeneity.

Reproducibility

Primary samples must be reproducible. No matter, which person under which condition the samples produced,
the same recipe should produce the same sample.

In the process of the sample preparation it is strongly recommended, that the reproducibility will be tested. 3
persons should produce at 3 days 3 recipes — these will be compared to define the reproducibility.

Experiences have shown, that ideally all calibration samples should be produced by the same person.

Representative

Primary samples must represent the application and the condition under which later on tests will be done.
Example: Film thickness If the typical paint applications will tested at 100 my film thickness it is recommended to
produce the primary samples at the same film thickness.

Example: Pigment load For each pigment the maximum concentration in a given product should be defined and
should not be exceeded, when producing the calibration samples. Surface changes like gloss changes or orange
peel effects are indications, that the maximum pigmentation has been exceeded.

Accuracy

The highest available accuracy is required in each step of the calibration sample preparation process.

Example: Scaling It is not important, that you scale exactly the amount, which is recommended by X-Rite for a
defined sample, but it is absolutely important, that the exact scaled amount will be documented. We recommend
to use a scale with minimum 3digit accuracy.

Example: Film thickness: Film thickness can be defined using different methods (wet, dry). Whatever method is
chosen, it is important that the correct film thickness will be provided. It is recommended, that the film thickness
within a colorant calibration file should stay within +-5%
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Sample preparation process

The same sample preparation process should be used for all samples

Example: mixing - The same mixing equipment with the same settings for time and speed must be used for all
calibration samples.

Example: application — The same application equipment with the same settings must be used for all calibration
samples.

Substrate

Calibration samples should ideally be applied over non fluorescing black and white contrast cards. These must
provide areas of coat over black and white of at least 25mm * 25mm. This allows taking good measurements over
contrast background and provides a good base for load calculations. Our customers have collected good
experience with Form 5DX from Leneta.

Filler (f.e. Blancfix)
Filling additives have very often a color contribution. There are methods to define this and take this into account,
when formulating.

Calibration Components

The calibration pigments, white and black as well as the calibration Resin are base materials for any new
calibration. Mixtures of colorant with white and mixtures of colorant with black are made for any new colorant.
That’s why it is important, that enough of these materials is stocked.
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Calibration Mixtures

The ideal mixtures of colorant with white, black and resin depend on the individual condition in a given system. An
excel table is available to calculate the ratios depending on the condition.

Base Calibration — Black white and Resin

Cal-Black Cal-Resin Cal-White
Mixtures Mixtures
Cal-Black Cal-White

+ +
Cal-Resin I Cal-Resin

Mixtures of Cal-White + Cal-Black + Cal-Resin

Attention: All samples must be applied at constant film thickness over contrast card

Requirements for each colorant

30 July 2012 Revision 1.0 Page 5



Paint Database Guide

Cal-Black Cal-Resin Cal-White Colorant

Mixtures Mixtures
Colorant Colorant
+ +
Cal-Resin Cal-Black
+
Cal-Resin

Mixtures of Colorant + Cal-White + Cal-Resin

Attention: All samples must be applied at constant film thickness over contrast card

Step 2 — Verification of samples and tools

Part of the sample preparation process is to define the process and scaling conditions.

For this purpose we would like you to completely prepare 3 different recipes from beginning to the end (scaling,
mixing, application, drying) at 3 days by 3 persons. This will produce 3 sets with each 9 samples. This will give you
some idea about the reproduce ability within the given working condition.

Visual verification of sample & process repeatability
Visually compare the 3 sets of 9 samples. Are these visually acceptable?

Visual verification of calibration mixtures
Visually check all calibration samples
* Are the surfaces ok?
o Do you recognize surface effects like bronzing, gloss variations, orange peel
o Are the samples homogeneous
* Is the build-up logical?
o Increasing concentrations should lead to samples with increased color strength?
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Sample Set for Base
calibration with the
following samples
* Resin,
* the substrate,
* 3 mixtures of white
with Resin,
* 3 mixtures of
colorant with black
* 3 mixtures of
colorant with white
and black.
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Sample Set for Oxide Red
calibration with the
following samples
* 3 mixtures of
colorant with resin
* 3 mixtures of
colorant with black
and resin
* 5 mixtures of
colorant with white
and resin

It is easily to be seen that
the samples with
transparent are cloudy

On the mixtures colorants
with white a good build
from right to left is seen.
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Measurement verification of sample & process repeatability
Compare the 3 set’s of each 9 samples.

Measurement verification of homogeneity of calibration samples

Especially, when we build up a paint data file with based on non hiding samples, we often experienced, in
homogeneity within the samples. One of the reasons could be thickness variations.

Whatever the reason for in homogeneity is, it is recommended to define the repeatability on those samples. This
helps to define, whether single measurements are ok for the measurement of calibration samples or multiple
readings have to be taken.

Calibration Mode Properties l&]
- B
Enable auto configuration by spectrophotometer From the JOb button choose the [SE|ECt
R/T Mode UV Filter Pos / UVVEnergy caIibration] mode option.
@ Reflectance o0 % @ Out / UV Inc
Regular (Direct) Cal / UV Cal
Transmitan In 7 UV Exc Select the Calibration mode Over Light/Over Dark — if it
Total Transmittance . . . K .
is not yet available create a new calibration mode.
Haze (Transmittance) Port Plate &perture / Lens
Specular Condition Port NORM [ 8 mm) v . . . . .
) Within the properties of the calibration mode select in
@ Included [ 1anore port plate erors .
© Excluded the extended measurement mode the Over Light/Over
- Lens Lens = Port v .
Unknown Dark option
["] Glass Conrection Applied?
Enable NetProfiler®
deCMC
2 Avg 000 ek
Extended measurements 240 Calibration Interval
Eﬁﬂver Light/Over Dark v] [minutes)
your hame for this mode: (1) oL/oD

Measurement sequence for non hiding samples (over OL/OD)

Measurement sequence to measure a standard (or trial) over black and white. In this example for an average of

two measurements
Measure Standard ~ (mode=(1) oL/oD) Enter Name and Group

D Info D Info
PELNG-021

Fullname PELNG-02-] data and continue with FaRe Reading 1 of 2; Pess cNewb to read

Enler name, then press <Next> when ready (o read.

Measure Standard ~ (mode=(1) oL/oD)

Groupl: Groupl

Group2 next Group2

Group3 Group3:

[7) Save curent standard in data [7) Save curent standard in data
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With the above measurement sequence a few measurement comparisons have been

Color iControl ﬂ Measure Standard  (mode=(1) ol/oD) Measure Standard  (mode=(1) ol/oD) Measure Standard  (mode=(1) ol/oD)
1D Info 1D Info Dl
Full Name. PELNG-021 Full Name [PELNG-02:1 Full Name. [PELNG-02-1
I, Measuring sample over Light Background Waiting on Triggered Read 1... ‘Wailing on Triggered Rlead 2.. <Enter> to continue
Group: Groupl Group
Group2 Group2 Group2
ke Measure Eoies Measure o
_OK LSEReTmcETidtn Save cutent standard n data (S ave curentstanded in dets
Section ) section
- = —
Color iControl [ Measure Standard  (mode=(1) ol/oD) Measure Standard _(mode=(1) ol/oD) Measure Standard _(mege=(l) SL/eD)
D Info D Info 1D Info
Full Name PELNG-02-1] Full Name PELNG.02-1 Fullname: PELNG-021|
1, Now measure sample over Dark Background Waling on Triggered Read 1 Wailing on Triggered Read 2. Enter name, then press <Next> when ready o read.
a Group! Group Group!
Group2: Grou Group2
o Measure o Measure o3
- , Save curent standard in data Save curent standard in data Save curent standard in data
9 oo 9 dion ) Secton

made. Results are shown

underneath

Tolerances: DL* tol Da* tol Db* tol DC* tol DH* tol P/F tol Margin lc

D65-10 2.30 2.30 1.80 235 175 1.00 0.10 2.00

Standard Name E a* b* G h®

Test 1 - Average of 2 71.43 -53.74 476 5395 174,94

Trial Name DL* Da* Db* DC* DH* DE* Opacity_CR
Test Sample - Repeat 2 067L 0.42R -0.14B -0.43D 0.11B 0.80 46.08 cr
Test Sample - Repeat 1 0.59L 0.30R -0.09B -031D 0.06B 0.67 4624 cr
Test Sample - Repeat -0.22D 011G 0.03Y 0.11B -0.02 0.24 4738 cr

Example: Average of 2 — measurement at random positions created differences of about 0.5 DE and variations of
about +- 0.5 in CR as well. In the following example an averaging of 3 showed differences of about 0.1 DE*

Step 3 — Measurement of all Calibration samples

For this function a job will be created to store all calibration samples in this job.

Tolerances: DL* tol Da* tol Db* tol DC* tol DH* tol P/F tol Margin lc

D65-10 2.30 2.30 1.80 235 175 1.00 0.10 2.00

Standard Name L a* b* c* he

Test 2 - Average of 3 72.04 -53.338 462 53.58 175.05

Trial Name DL* Da* Db* DC* DH* DE* Opacity_CR
Test 2 - Repeat 3 -0.04D 0.01 -0.00 -0.01 0.00 0.04 4572 cr
Test 2 - Repeat 2 -0.01 0.03R 0.01 -0.03D -0.01 0.03 4577 cr
Test 2 - Repeat -0.03D 0.00 0.02 -0.00 -0.02 0.04 4584 cr

Certainly all measurements could be done directly in the Pigment Calibration routine, but there are some
advantages, if all samples have been measured before in a separate process.

All measurements are made at the same time with more focus and less interruptions
If something goes wrong with the calibration — the samples can be recalled any time
Easy to do additional tests, if there are doubts about the measurement for difficult samples
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Typically all mixtures would be measured and sample identifications would be provided, which makes it easy to
recall the correct sample

A measure routine for OverLight/OverDark would be defined and all samples will be measured.

Trial Name iz a* b* G h® Opacity_CR
Sheen Contrast 9428 0.21 0.31 0.37 56.53 6.95cr
PEL-BWR-00 91.86 -0.54 571 573 95.43 26.87 cr
PEL-BWR-01 95.04 -0.67 3.15 3.22 101.99 9218 cr
PEL-BWR-02 92.87 -0.88 6.12 6.18 98.19 56.07 cr
PEL-BWR-03 9228 -0.72 6.01 6.05 96.87 2998 cr
PEL-BWR-04 26.56 -0.01 -0.45 0.45 268.23 100.00 cr
PEL-BWR-05 41.83 0.03 -0.33 0.33 27561 81.06 cr
PEL-BWR-06 76.33 -0.12 3.78 3.78 91.79 4178 cr
PEL-BWR-07 35.39 -0.69 -3.58 364 259.14 100.00 cr
PEL-BWR-08 51.60 -1.25 -475 491 255.24 100.00 cr
PEL-BWR-09 88.25 -0.89 0.16 0.90 169.79 98.93 cr
Pel-Red-01 49.45 58.10 3273 66.68 29.39 67.80 cr
Pel-Red-02 66.20 4519 13.28 47.10 16.37 4521 cr
Pel-Red-02a 86.44 10.57 4.40 11.45 2261 3291 cr
Pel-Red-03 56.35 52.00 18.36 55.15 19.45 87.33cr
Pel-Red-04 67.82 39.61 777 40.36 11.10 95.08 cr

At the end all samples have been measured and stored in the job file. The display (printer) form contains the
information about CR as well.
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Mixtures of colorant with Resin

ime Meas L* a* b* c* h® Opacity_CR
Y-02a %R MAV SCIUVI XRite SPE2/SP...  90.73 £.12 30.96 31.56 101.18 30.96 cr
Y-02 %R MAV SCIUVI XRite SPE2/SP...  87.44 -5.36 79.84 80.02 93.84 341cr
Y-01 %R MAV SCIUVI XRite SP62/SP...  83.23 7.14 93.64 93.91 85.64 §1.36 cr

Each group of colorants can be analyzed. In this case 3 mixtures of
yellow color with resin viewed. 1 = highest concentration 2a is the
lowest concentration.

In the above data group we can see, that the concentration line is
represented by the Contrast ratio 1=51 / 2=34 / 2a = 31.

On the right side, we see that the samples have more or less the same
hue angle,

Reflectance data over
white and black

The measurements over
white show a good
separation

The measurements over
black show strange
behaviour for the lowest
concentration
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Mixtures of colorant with white

ame Meas L a* b* ct he Opacity_CR
Y-07 %R MAV SCIUVI XRite SPE2/SP...  94.18 3.20 14.00 14.37 102.86 9277 cr
Y-06 %R MAV SCIUVI XRite SPE2/SP..  92.86 465 29.11 29.48 99.07 92.45 cr
Y-05 %R MAV SCIUVI XRite SPE2/SP..  90.78 -4.40 50.72 50.91 94.95 91.00 cr
Y-04 %R MAV SCIUVI XRite SPE2/SP..  88.95 -261 65.32 65.37 92.29 88.82 cr
Y-03 %R MAV SCIUVI XRite SPE2/SP...  85.82 2.31 85.22 85.25 88.45 7351 cr

Here we have 4 mixtures of the yellow with white.
The increasing yellow concentration from 7 (lowest) to 3 (highest) can

be seen on the b-value.

The higher contrast ration of sample 7 (higher white content) agrees

with the expectation.

On the right side, we see that the samples have more or less the same

hue angle,

Each of the calibration sets should be analyzed and any anomalies should be noted.

Reflectance data over
white and black
There is a good
separation between the
concentration

30 July 2012 Revision 1.0
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Step 4 — Prepare all data for the creation of the Colorant Collection

Within the process of a Colorant Collection the following information are required:

1. Job with all reflectance data
2. All concentrations of the calibration samples
3. All Specific Gravities, Colorant Prices,

30 July 2012 Revision 1.0 Page 15
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Step 5 —Creation of the Paint Data File and storage of Base Data

Create a data base

-
Color iMatch Job Settings

- - S

| System | eSubmit | Tag Format | General | QC

I QC Design Template I Job Options ] Autoname | |FS Colorant Collection L

Collections

Recall Collection from Database

|::> [No Database Open

New Collection Name

Peletico

[ Reset |l‘:::> Create New Collection ]

Import Colorant File from previous version

Create Collection from old IFS Colorant Files

C:\Color_iControl\FS\

Open Temporary IFS File

With F2 the SET-UP will be called. On
the Tab IFS Colorant Collection —a
new collection name will be provided
and the Create New Collection button
will be clicked.

30 July 2012 Revision 1.0
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- - e P — N
Set up Colorant File - @
Name: J 0K / SAVE |
l -
x LCancel |
Created: 04.05.2011 12:13:12 -
] Units |
Additional description:
| - Substrate |

Application: Paint v

Application mode: |:> Over light/over dark v

Specular component: Included v

Sample Amounts: Weight v
Sample Thickness: Sample Thickness v
Calibrate with thicknes: Enable / Disable

Calibration thickness: s

— & - ~—— 3
Set up Colorant File - @
Bame: OK/SAVE
|
X Cancel
Created: 04.05.2011 12:13:12
GEd Units
Additional description:
| - :> Substrate
L
i
|
Application: Paint v
Application mode: Over light/over dark. -
Specular component: Included v
Sample Amounts: Weight v
Sample Thickness: Sample Thickness v
Calibrate with thicknes: Enable / Disable
ibrati : o [4]
Calibration thickness: ﬂ
= —_— 4

The Set Colorant File windows will
come up and file definitions have to be
made.

For Paint Application with non hiding
samples the OverLight/OverDark
application mode will be selected.

Typically the Specular component
included mode will be selected

Typically the Sample Amount method
— weight will be selected, since scaling
of calibration samples is typically done
by weight.

Typically the Sample thickness will be
defined in the sample thickness.

If the calibrate Enable is activated, the
film thickness will be part of the
calibration

Next the substrate has to be measured
or called from Job

This is done by clicking the substrate
button.

30 July 2012 Revision 1.0
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Enter substrate data

This is done by clicking the substrate
Colorant File substrate e button.

Name: Y, | By pressing the [White] button the
Leneta Form 20] | measurement of the white
U X Cocsl | background would be initiated.
. N White )
cditionalidescrption: By pressing the [Black] button the
Bizck

measurement of the white
background would be initiated.

Recall From Job

ALY

Since all measurements have been
done in the job we press [Recall from
Job].

This allows to retrieve the
measurement data from the job.

As soon the measurement data have

been retrieved the lab — values for the

Name: =) oc/saE | over light and over dark will be shown.
X

Colorant File substrate €

Leneta Form 2C)

Created: 06.11.2011 19:12:18

LCancel |

Sadhile

Bt

Additional description:

Recall From Job

|

Over light Over dark
L= 92,7 . L= 26,9
a= -0,4 a= 0,4
b= 3,1 b= 0,2
[D65.10] [D65.10]
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Enter the Name, Price, Colorant Strength, SG,.. for Base, White and Black

[Resin set Up S et

’ OK/SAVE

|Trannsparenl Base

Created: 04.05.2011 12:40:03

Additional description:

’ Gotowhie

’ \, Goto Black

Price 1: [~] Fr. C

Colorant strength:

s % |:> Minimum:

Specific gravity:

)

Alternate Weight: 100 %

vocC:

g/cm”™3 |:> Maximum:

Set up Opaque white - @

Name:

o  OK/SAVE
I:::?Nhﬂe |:> J Go to Black

Created: 04.05.2011 12:42:16

I Additional description:

EN

Colorant strength: g % |:>|inimum:

Specific gravity: g/cm”3 I:haximum:
Alternate Weight: 100 g 4

Oa—

[ waste

LD 4]
N e

In the next step enter the Name and
data of the transparent base.

As soon this is done press the [Go to
White] button.

This switch to the windows to enter
the White Colorant Data.

In the next step enter the Name and
data of the white.

As soon this is done press the [Go to
Black] button.

This switch to the windows to enter
the Black Colorant Data.
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In the next step enter the Name and

e o T (i | data of the Black.

p— =) (v oos | As soon this is done press the [OK
|BIackColorant | Save] button.
R | All technical data and prices for the

Created: 04.05.2011 12:42:57 K
Base, the White and the Black have
been entered now.

©  Basic materials

| Additional description: 8

>

olorant strength: g % |:>0|inimum: m

[~]%
i |:>4
Speciﬁc ravity: [+] g/cm™3 aximum: [~]%
2 4 2 100 K4

Alternate Weight: 100 g %
vocC: [<]
° B

[ waste

Insert Calibration samples

- , In list of calibration data a sample with
Resin Calibration Samples: Trannsparent Base uw 100 % Tra nspa rent is a|ready ||Sted
The — sign in the sample indicates that

{-1] 100% Trannspar. (100.0%2 Trannsparent Base) J CK 7 SAVE
X p— no reflectance measurements have
LCancel
been stored yet.
]} New
=) o A If we mark this sample and press
o modify, we can view the details of this
=] Select / Deselect all Inp ut
=
i
=
Calibrate
N Diagnostic Views
' Setup
P

Selected: 0 of 1
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i)

Name:

|F'EL-BWF|-DEI

=

| o  OK/SAVE

Created: 04.05.2011

Trannsparent Base
White

Black Colorant

Over light

12:44:13

100

—

Over dark

X LCancel

= Measure L
&= RecallFromJob

ol Next (|

=

—

Paint Database Guide

We change the Name to agree — to the
name we used in the job for the 100 %

Transparent
PEL-BWR-00

Pressing next will allow to enter the

next concentration

For the next series of samples — the mixtures of White with Resin - the name and concentration will be entered.

" Sample editor = Sample editor - (&> " Sample editor -
Iz v oosaE Hamed v ossa J o oKsseE
[PELEWR01 ‘ PELEWR.02} ‘ PELBWRO: ‘

X  Concel X Cancel X Concel

Over dark

<
!!!

Trannsparent Base
White

Black Colorant

i

Over light Over dark

Trannsparent Base

White

Black Colorant

Over light

£ Iniz

G Messue
G Recal FiomJob

> Next

For the next series of samples — the mixtures of Black with Resin will be entered

Sample editor

===

===

Name:

[

| v oxssa

Created:  04.05.2011 12:49:24

Trannsparent Base.
White

Black Colorant

Over light Over dark

X Concel

£ infe

© Measwe

G Recal FromJob

> Next

PELBWR.05} ‘
Created:  04.05.2011 12:50:21
5|
Trannsparent Base Ec
‘White

Black Colorant

Over light Over dark

W OK/SAVE
X Concel

(=]

& RecallFromJob

>

Next

Sample editor

[PELEWR.0f}

Created:  04.052011 12:51:48

Black Colorant 3

© Measue
= Recal FromJob

Over light Over dark

> Next

For the next series of samples — the mixtures of White and Black and Resin will be entered

=

=

Sample editor

2

Sample editor Sample editor
Name: v Name: Name: v s
OK/SAVE OK/SAVE 0K/ SAVE
PELEWR.07 | pELEWR .03 | [FELBWR.0] |
X Cencel X Cancel X Concel
Created:  04.05.2011 125217 Created: 04052011 125252 Created:  04.05.2011 12553:33
2 e 5 ™
Trannsparent Base Trannsparent Base 508 B Trannsparent Base ECENE
i ) e g ) i EE] = Messue
White G Meoue White @& = White = c
E IF 006 = Recall FromJob
Black Colorant & Recal FromJob Black Colorant 2 H = Recal FromJob Black Colorant [
> Newt > Newt > Newt
Over light Over dark Over light Over dark Over light Over dark

30 July 2012 Revision 1.0
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Recall reflectance data for the calibration mixtures
As soon all concentrations have been entered press the ok button
When all concentrations have been

[ e —— lseas  entered a list of all samples will be
shown. The — sign will indicate, that no
CK /SAVE reflectance readings are available.

Cancel Mark the first sample and press the
[Recall from Job] button.

PEL-BWR-01 ( 90.0% Trannsparent Base, 10.0¢
PEL-BWR-02 ( 99.0% Trannsparent Base, 1.0(
PEL-BWR-03 ( 99.9% Trannsparent Base, 0.1(
PEL-BWR-04 ( 94.0% Trannsparent Base, 6.0(
PEL-BWR-05 ( 99.4% Trannsparent Base, 0.6(

( 0

( 2

( 8

( 9

New

PEL-BWR-06 99.9% Trannsparent Base, .0t
PEL-BWR-07 93.2% Trannsparent Base, .0C
PEL-BWR-08 90.8% Trannsparent Base, .0t
PEL-BWR-09 90.0% Trannsparent Base, .90

Muodify

kR ]o] x|

Bjnjafainjataioin

Delete |

Select / Deselect all

Reflectance Curve

Measure Sample

Recall From Job

Enable/Disable

< = ‘ o Calibrate

Over light Over dark Diagnastic Views

Setup

B e

Export Samples ToJob

Selected: 0 of 10

Select from the job the sample which
z: Soec Moasuroment e contains the reflectance for this

st concentrations
51 Sheen Contrast A

) ] BELEWR G

PEL-BWR-01

PEL-BWR-02
PEL-BWR-03
PEL-BWR-04
PEL-BWR-05
PEL-BWR-06
PEL-BWR-07
PEL-BWR-08
PEL-BWR-09
PelRed-01
PelRed-02
Pel-Red-02a
PelRed03
PelRed-04
PelRed-05
PelRed-06
PelRed-07
PelRed-08

(=]

<

5 o o

1

[ Display Substrates

i :> &EIK*) ( Cancel )

Repeat this for all samples in the list.
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Resin Calibration Samples: Transparent Base

[ PEL-BWR-00 (100,0% Transparent Base)
[ PEL-PBK-03 ( 99,9% Transparent Base, 0,1004
[ PEL-PBR-02 ( 99,0% Transparent Base, 1,00%
] PEL-BWR-01 ( 90,08 Transparent Base, 10,0% ¥
[ PEL-PBK-06 ( 99,9% Transparent Base, 0,0604
[ PEL-PBK-09 ( 90,0% Transparent Base, 9,908
[ PEL-PBK-05 ( 99,4% Transparent Base,
PEL-PBK-08 ( 90,8% Transparent Base, 8,008
[ PEL-PBK-07 ( 93,2% Transparent Base, 2,00%
[ PEL-PBK-04 ( 94,0% Transparent Base, 6,008
« & = >
Over light Over dark

L= 51,6 L= 51,7
® a= -1,3 / a= -1,3

b= -4,7 b= -4,8

[D65.10] [D65.10]

Sample Thickness:

B

v OK / SAVE
X Cancel
o New
Madify
4 Delete

Select / Deselect all

N Reflectance Curve
= Measure Sample
= Recall From Job
= Enable/Disable
Calibrate

a Diagnostic Views
Setup

=  Export Samples ToJob

Selected: 0 of 10

As soon all for samples a reflectance
curve has been added the listing
would like this.

Instead of a — there is a sample icon
with a measurement over white and
black background for the non hiding
samples and a solid icon with the color
of the sample for the hiding samples.

For whatever sample is selected
detailed information will be provided
underneath.
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Analysis of data — with the Calibrate and Diagnostic Views

In this example of the calibration view

Resin Calibration Samples: Transparent Base (8] there iS a quite gOOd baCk caIcuIation
Colorant calibration: e £ all | hi £
oo Gl of all samples over white except for
Transpar White Co Black Co Over light: Over dark: sample 8 which shows a difference of
PEL-BWR-01 90,0% 10,0% - 0,2 0,3 .
PEL-PBR-02 99,08 1,08 - 0.7 1.3 6 DE over light and 6.1 over black.
PEL-PBK-03 99,9% 0,1% - 0,2 1,2
PEL-BWR-00 100,0% - - 0,8 1,1
PEL-PBK-04 94,0% - 6,08 0,2 0,3
PEL-PBK-05 99,4% - 0,6% 0,8 0,5
PEL-PBK-06 99,9% - 0,1% 0,4 1,9
PEL-PBK-09 90,0% 9,9% 0,1% 2,0 2,4
PEL-PBK-08 90,8% 8,0% 1,2% 6,0 6,1
PEL-PBK-07 93,2% 2,08 4,8% 2,5 2,5

Maximum color distance: dE = 6,1 at
PEL-PBK-08 ( 90,8% Transparent Base; 8,0% White Colorant:; 1,2% Black Color:
tAverage color distance: dE = 1,6

_l-l Close |

The program allows to disable easily

Resin Calibration Samples: Transparent Base e the questionab|e samples
[ PEL-BWR-00 (100,08 Transparent Base) J 0K / SAVE .
O PEL-PBK-03 ( 99,9% Transparent Base, 01005 Once the questionable sample has
[ PEL-PBR-02 ( 99,08 Transparent Base, 1,00% x Cancel . .
[ PEL-BWR-01 ( 90,0% Transparent Base, 10,0% been dISBb|Ed - the Callbrated
[l PEL-PBK-06 ( 99,9% Transparent Base, 0,060% D New function will be used again_
[ PEL-PBK-09 ( 90,0% Transparent Base, 9,90%
I PEL-PBK-05 ( 99,4% Transparent Base, 0,600% @p Maodify
PEL-PBK-08 ( Transparent
I PEL-PBK-07 ( 93,2% Transparent Base, 2,00% 4 Delete
Il PEL-PBK-04 ( 94,0% Transparent Base, 6,008 =
=| Select / Deselect all
N Reflectance Curve
= Measure Sample
= Recall From Job
= m Enable/Disable
: Calibrate
« & : J >
N Diagnostic Views
Over light Over dark A 2
L= 51,6 _ L= 51,7 Setup
e a= -1,3 ~ a= -1,3
b= -4,7 b= -4,8 =  Export Samples ToJob
[D65.10] [D65.10]

Selected: 0 of 10

Sample Thickness: I:E
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Colorant calibration:

After disabling the sample 08 the
® average color difference has dropped

Transpar White Co Black Co Over light:

PEL-BWR-01 90,0% 10,0% B 0,3
PEL-PBR-02 99,0% 1,08 - 0,8
PEL-PBK-03 99,9% 0,1% B 0,2
PEL-BWR-00 100,0% = - 0,6
PEL-PBK-04 94,0% = 6,02 0,9
PEL-PBK-05 99,4% = 0,6% 0,6
PEL-PBK-06 99,9% - 0,1% 0,6
PEL-PBK-09 90,0% 9,9% 0,1% 0,4
PEL-PBK-07 93,2% 2,08 4,8% 1,4

Maximum color distance: dE = 2,1 at

Color distance dE:

Over dark:

H ONOODOOOM
W WU o

PEL-PBK-06 ( 99,9% Transparent Base; 0,1% Black Colorant; Over dark)

down from 1.6 down to 0.8.

As better the average dE is, as better
the agreement of the samples to each
other is (as better the process control)
in the sample preparation.

Average color distance: dE = 0,8

General Rules for evaluation of concentration samples, which do not fit
If there are samples, which do not fit to the rest of the samples proceed in the following way:

* Check the concentration —is the right concentration entered

* Check the film thickness entry

* Recall the sample once again (to avoid that a wrong sample has been used)

* Remeasure the sample
* Remake the sample

Resin Calibration Samples: Transparent Base

[ PEL-BWR-00 (100,0% Transparent Base)
[ PEL-PBK-03 ( 99,9% Transparent Base, 0,100%
[ PEL-PBR-02 ( 99,08 Transparent Base, 1,008
] PEL-BWR-01 ( 90,0% Transparent Base, 10,0%
[ PEL-PBK-06 ( 99,98 Transparent Base, 0,060%
[ PEL-PBK-09 ( 90,0% Transparent Base, 9,908
I PEL-PBK-05 ( 99,4% Transparent Base, 0,600%
#| PEL-PBK-08 ( Transparent
I PEL-PBK-07 ( 93,28 Transparent Base, 2,008
I PEL-PBK-04 ( 94,08 Transparent Base, 6,008
< E = e
Over light Over dark
L= 51,6 _ L= 51,7
® a= -1,3 ~ a= -1,3
b= -4,7 b= -4,8
[D65.10] [D65.10]

With the diagnostic views further

€ information can be received.

v 0K / SAVE

X LCancel

D New

o Medify

4 Delete

Select / Deselect all
Reflectance Curve
= Measure Sample
= Recall From Job
= Enable/Disable
Calibrate
Diagnostic Yiews
Setup

&=  Export Samples ToJab

Selected: 0 of 10
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In the diagnostic views the reflectance

All concentration grades e | curves, Absorption, Scattering and K
Display: (Reflectance Curve e m Close | vs. S curves and Curve comparisons
N . Reflectance Curve can be made,
Displayed curve: Curve Comparison
k-, s- Curve
Absorption(c] dark
R Scatterinalc]
10 - —PELBWR-00
08 -
06
04
02 -
0o P I SR [ |
400 500 600 700 |
4“0 |
One of the items you should look for is
Alconconiaien oades e a good representation over the total
Display: [Trm—— ) Ml Cos reflectance area.
Displaredlouye: 4
® Over light O Over dark
R
10 B —PEL-BWR-00
I PEL-PBK-06
C — PEL-PBK-05
- — PEL-PBK-04
08 —
06 -
04
02 -
00 I IR TR (S

500 600 700
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Define Colorant File: Peletico (D8i)
Colorant Calibration Samples: Black Colorant

PEL-PBK-06 ( 99,9% Transparent Base, o,q-"*")
PEL-PBK-05 ( 99,4% Transparent Base, 0,6004
PEL-PBK-04 ( 94,0% Transparent Base, 6,008
PEL-BWR-00 (100,08 Transparent Base)
PEL-PBK-03 ( 99,9% Transparent Base, 0,1004
PEL-PBR-02 ( 99,0% Transparent Base, 1,008
PEL-BWR-01 ( 90,0% Transparent Base, 10,0% §
PEL-PBK-09 ( 90,0% Transparent Base, 9,90%
PEL-PBK-08 ( 90,8% Transparent Base, 8,008
PEL-PBK-07 ( 93,2% Transparent Base, 2,008
« & : >

Colorant calibration:

v 0K / SAVE
x Cancel

= New

B Hodify

= Select / Deselect all
ﬂ Tance Sl
o= - arnple:
= Fecall From dob
o

Calibrate

a Diagnostic Views
Setup

e Espor Zample:

Selected: 0 of 10

PEL-BWR-01 90,0% 10,0% B
PEL-PBR-02 99,0% 1,08 -
PEL-PBK-03 99,9% 0,1% =
PEL-BWR-00 100,0% B -
PEL-PBK-04 94,0% = 6,0%
PEL-PBK-05 99,4% B 0,62
PEL-PBK-06 99,9% - 0,1%
PEL-PBK-09 90,0% 9,9% 0,1%
PEL-PBK-07 93,2% 2,08 4,8%

Maximum color distance: dE = 2,1 at
PEL-PBK-06 ( 99,9% Transparent Base;

Color distance dE:

Transpar White Co Black Co Over light:

0,3
r
r

.

.
’

.

0
0
0
0,
0
0
0
1

LN - N VeI N SR

.

Over dark:

H ONMNOOOOOM
WO WYwon VWO

0,1% Black Colorant; Over dark)

tAverage color distance: dE = 0,8

jl Close |

Once the samples have been approved
press OK / Save

This will review the calibration of the
samples
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Define Colorant File: Peletico (D8i)

Transparent Base

White Colorant
Black Colorant

0~ D W N

o

11
12
14
15
16
17
18
13

NO00000NNANEROEND

Red

Yellow

Red Oxide
Umber

Blue

Yellow Oxide

Magenta
Green
Deep Base

Extra White Base

LUM White Base

Light Yellow Base
Bright Yellow Base
Vivid Yellow Base

Real Red Base

=

i Close
Io

oy Hodily
zﬁ Qﬁii’iu

Select / Deselect all

=€

Color iControl

Save to Database

Yes

) (

)

=1

Export Samples ToJob

.

Export Substrate To Job

= Altemate Resin
= New colorant
i | Groups
Setup
=

=

Selected: 0 of 18

Repeat the procedure for all colorants
* Enter data (price, SG, ...)
* Enter Data (Price, SG, min
mayx, ....)
* Recipes
* Recall samples
* Evaluate samples

From to time close the colorant file

Save to Database and save job
afterwards
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—_—

[= () Substrates
|:| mm| Sheen Contrast
[= [ Colorants
= ;i‘ Peletico
. [£¥] Real Red Base
I:I == Vivid Yellow Base
I:] [&=¥] Bright Yellow Base
E] == Light Yellow Base
[] 9 Lum white Base
E] [%] Extra White Base
D [¢%] Deep Base

. Q Green

B & Wagenta

. Q Yellow Oxide
B & sue

. Q Umber

Bl & Red Oxide

I:l Q Yellow

ll & Red

. Q Black Colorant
D Q White Colorant

E] [%] Transparent Base

The colorant set is now available in the
data base and can be used for
formulation,

The next step would be to create a job
template with the colorant collection.
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ColoriaCc™ e Color iMATCH™

e xrite e xrite
PANTONE* PANTONE*

Color iCONTROL | MATCH < Color iCONTROL | QC

e xrite exrite
PANTONE* PANTONE*

Color iQC and Color iMatch
Colorant Rules Guide

Version 8.0 | July 2012

Colorant Rules in formulation is used to select a set of colorants out of all the current colorants
available to be used for formulation. It is like creating a group of colorants on the fly. For
example if you need to match a shade with paint but need it to dry quickly they you can specify
a rule for drying time to be equal to or shorter that 30 minutes. When you choose this rule in
formulation it will look through the colorants available and select only those that you have set
to have drying times of 30 minutes or less. To use Colorant Rules you can define up to 30 tags /
information you want to track or group by, enter the actual information into each colorant, then
create a rule for use in formulation.

First you will need to setup Colorant Tags. This is a onetime setup and will be used for all
colorants in the system. To setup colorant tags you will enter Color iMatch and close all e-Jobs.
Then go to the Settings menu and choose Setup Colorant Tagging.

30 July 2012 Revision 1.0 Page 1



Colorant Rules

Edit Format File - C:\Program Files\GretagMacbeth\Color_iControl\Colorant.tag fmt

Displayed Labels % | Displayed Label
01 - Drying Time | Drying Time
02 - Application
<New Item>

Field Type
|Edit List v

Values

5

B0

90

Down Delete All 120
150
180
210
240

[ OK ] [ Cancel ]

To create tags, click on <New Item> in the left box and then enter a name for the label under
Displayed Label on the right. Then choose the type of entry you would like for this type of tag.
Field Types are Text Edit [free entry], Drop List [will be presented with a drop down list and
much choose from the list], Edit List [will be presented with a drop down list but can type in
data], MultiSelect [will be presented with a drop down list and can select more than on item].
For the above example there are only two tags named Drying Time with an edit list and
Application with a multi select. | added values to each list that will appear in the drop down on
each colorant. Once you have created all the tags you wish to use then click OK and it will save
the colorant tagging information.

Next you will need to edit each colorant and put the correct values in for each of the tags. To do
this, open an e-Job that has colorants in it or import colorants from an IFS file or from the
database. Then from the List View right click on one of the colorants and go to Properties. On
the properties of a colorant there will be a Colorant Tagging tab that will have the tags you
setup and blank values. Enter in the values needed for each tag using the drop down or hand
entering.
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Propertie m

Exterior Yellow
Safety Comment ‘High Fumes-use respirator ‘
External Tag File [ 3

Colorant Data &y Colorant Data N
Diying Time 30 Application Concrete, Plastic, Wood
\
< [

[ oK ] [ Cancel ] Apply

There is also a space for a Safety Comment. In formulation a formula will have an exclamation
point to the right of the formula number indicating that at least one of the colorants has a safety
comment. If you right click on the formula number you have an option to “View Safety warnings
associated with this formula”.

The last thing is to create a rule to use. For example you have 30 colorants available. Of these
30 colorants the drying times vary and the application varies for each. You want to do a
formulation but use only colorants that can dry within 120 minutes and can be applied to metal.
So you create a rule. With an e-Job open go into the formulation mode. Then go to Settings
[Pencil and paper icon]. The last tab will be Colorant Rules. The number of tabs and what is on
those tabs in settings will depend on how your system is configured. Under the Colorant Rules
tab you can enter in a name for your rule in the Create New Rule block. This will be in the drop
down in formulation as a rule to choose. You can add a description for your own notes. Then
you can create up to eight filters. In the example below we have drying time is equal to or less
than 120 and Application contains metal. The qualifiers are abbreviations for EQ is Equals can
be text or number, LT is Less Than and must be number, GT is Greater Than and must be
number, LT or EQ is Less than or equal to and must be a number, GT or EQ is Greater Than or
Equal To and must be a number, NOT EQ is Not Equal and must be a number, CONTAINS is
Contains and can be text or number, NOT CONTAIN is Not Contains and can be text or number.
Contains and Not Contains should be used especially on multi select fields.
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Color iMatch Job Settings (%]

Batch Settings | Formulate | Display | Formula Display | Formula Printing | Optimum Score | Colorant Rules SR
l | | |
Current Rules in e-Job [saved in settings) e AR
[ Fast Dry Metal v ] b i
Description l ‘
IFor fast diying paint on metal ‘
Colorant tag/label Qualifier Value
Diying Time v| [LToEa v| 120 v
| Application v| [coNTANS  v| [Metal v
| ¥ | v | v|
| ¥ | v | v|
| v | v | v|
| ¥ | v | v|
| ¥ | v | v|
| ¥ | v | v|
Import a Rule
[ Delete this Rule ] [ Export this Rule I . ‘
I oK ] [ Cancel ] [ Apply ] [ Help ]

Then in formulation you will have a drop down box on the right side containing all the colorant
rules you have created. When you select one of the rules such as Fast Dry Metal then only the
colorants meeting those requirements will be used for formulation. So out of the 30 colorants
only 12 meet the fast dry metal rule and will be used for formulation.

Amount
(3) Batch
O Resin
O Can

M

Total Batch Quantity (;‘::'n Sellecllon Opacity
100.00000 ana None
() Auto Full

O Auto Traditional

Collection  Paint_Demo

v

|
% Save Formula q& Edit Formula ig Single Target -’5 Show All

Rule

-

Fast Dry Metal

Correct

Thickness
Thickness1 (0.09000)
Current 0.03000

DL* Adjust

When using a rule you will not be able to select or deselect individually colorants. You will need
to select no rule to manually select colorants.
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Color iQC and Color iMatch
Account Management Guide

Version 8.0 | July 2012

Color iQC / Color iMatch contains an account management system that allows an administrator
to create, modify, and mange groups of users and control what permissions and features each
group has access to. When enabled, Color iQC / Color iMatch requires a logon during startup
that prompts the user for an operator ID [OPERID] and password. The PASSWORD entered must
match an existing password for an existing group account in order to proceed with operating
Color iQC / Color iMatch. By design, multiple users may operate under the same group account
settings. The OPERID is not a required part of the group account [it is ONLY the password that
determines which group account is selected], however the OPERID is used for identifying the
individual — each measurement made contains this OPERID whether account management is
enabled or not.

Each group account that is created contains settings to enable/disable actions and controls that
are defined as “permissions”. Disabling a particular permission or control for a user group will
prevent those users from taking that action, or accessing that control.

Each group account can designate a “default desktop” to be used for that user group. Desktops
contain settings that determine path settings, databases, default settings files, and toolbars — so
are a great way to modify program appearance and behavior based on different uses. An
example would be desktops for “Production”, “Lab”, and “Manager” which could be used to
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easily tailor operation for each department, and each department may run 3 shifts — each shift
operator using the same group account for their department.

It is important to note that Group accounts are independent of the actual windows user
accounts, and more than one user may use the same group account. This makes it possible to
have only a few group accounts that determine levels of permissions for many actual users.

The account management system also includes the ability of assigning read/write permissions to
data stored in the database based on security groups. Security groups are defined by regions
[regional] and each region contains user defined locales [local]. Each group account can be
assigned to a specific Region and Locale. When a measurement object is created, it is assigned
to the Region and Locale of the creating user group. When recalling data from the database, or
writing data to the database, the user groups permissions to “Read from database” and
“modify/write measurements” can be set to allow “access to all data”, “access to your Region”,
“access only your Region/Locale”. This allows administrators to have a single large database but
restrict access to the data by user groups. A user assigned to the “Asia, HongKong” region/locale
would not be able to see or retrieve data that was stored by the “USA, New York” office unless

they had the permission to retrieve data “from all regions”.

Objects by default are assigned the REGION/LOCAL ID of the creating user, however this may be
changed by editing the properties of the object if the current user has “modify” rights to that
object [see security tab]. It is also possible to set the ownership of objects so that they can be
read by anyone within a specific REGION, or by everyone [in any region], by setting either the
LOCAL ID=none [to allow anyone within that region to have access], or REGION and
LOCAL=none [to allow everyone access].

The accounts, regions, and locales that are created in Color iQC / Color iMatch are stored in a
file called “proxy.archive” normally kept in the “System Shared Settings Path” [default is the
application’s Program Files folder “C:\Program Files\GretagMacbeth\Color_iControl\” ], but this
can be located on a network drive and shared with multiple network users. If the location is
changed, the registry variable:

HKEY CURRENT USER\Software\GretagMacbeth\Color iControl\Preferences\Job
Defaults\System Shared Settings Path

must be set by the administrator for each user. Note that is ABSOLUTELY CRITICAL that this file
proxy.archive be backed up, since it contains all the account information and security ID’s and
cannot be recreated with the same security IDs [you can recreate the REGION and LOCAL
names, but they would have new randomly assigned security IDs and would not match the
existing database objects].
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Account Group Management

—Account Group

[vlJab - QC Settings Tab

[1Jab - Options Settings Tab
[View - Change View

[View - Change View Properties

Formulation - Save Button
A Carmmilabimn A Dybbmin

[1Job - Create new job without a template

Delete data from database

Set up name formatting
Modify data in job
Modify Standard

ﬂ Modify Spectral Data

[AIC miim Aabo bm Aababmnm

Delete Standards from database

Default_User Group Name |="Sia
Manager
Group Password IAS 14, Yerify I ]
paint i
pos Default Deskto Paint v
textile p IDemo ain J
— Database Security
Region ID IAsia Zl
Local ID |Hong Kong= 727153880 Zl
Read Access Level |2 - Local, Regional access Zl
Modify Access Level |1 - Local modify Only Zl
AddNew | Delete Selected | Manage Security Groups
— Controls — Permissions
[1Jab - System Settings Tab - [v|Delete data from jobs -
[1Jab - General Settings Tab Delete Standards from Job

]

[V Disable Passwords

Cancel I

The Account Management dialog allows administrators to create user groups and set their

permissions. It also allows the administrator to assign each account to a security group and set

its read/write permissions for database access. See table in appendix for full list of permissions

and controls.
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Manage Security Groups 5]

Regional Groups Local Groups
| None None =0
Australia= -2121650444
Europe Hong Kong= 727159880
Usa India= -178691021

Shanghai= -565604195
Singapore= 1593219339

Add HNew Heaion | I Ldd New Local

t
New name enty Delete Selected

Cancel I

Once security groups have been defined, security tagging is automatically enabled with all
database and job read/write functions. There are no limits to the number of regions and
locales/region that can be set. Please note that if a security group is DELETED, it CANNOT be
recreated. Creating another group of the same NAME will NOT associate that new security
group with existing measurements owned by the earlier [deleted] group. Those measurements
will have to be recalled [by an account that can access them], then reassigned to ownership by
the new group [see properties of a measurement].

Special features of Account Management:

1) By default, a new system always has a “default_user” account, with no password. You
cannot delete this account. If you launch Color iQC / Color iMatch using OLE methods
[by double clicking on an attachment and having Windows launch Color iQC / Color
iMatch automatically], this is the account that will be used to run from. In addition,
since it contains no password, any user who attempts to run Color iQC / Color iMatch
and does not enter a password will get this account by default. If you DO NOT want to
allow this type of access, then either disable all permissions in this account, or set a
password in it to prevent unauthorized access.
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2) It is not necessary to enable full security account management and passwords to gain
the benefit of accounts.... If you have created user groups with short “names” [less than
10 characters], and have “disable passwords” checked in Account Management, then
any user entering an OPERID that matches an existing account name will run under that

account.

|
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Appendix

Permissions List:

Delete Data from Job

Delete Standards from Job

Delete Data from Database

Delete Standards from Database

Change Name formatting settings

Modify Properties of Data in a Job
Modify Properties of Standards

Save Data to Database

Save Standards to Database

Access Formulation mode

Access Correction mode

Create Colorants or Collections

Modify System or Job Settings

Access Account Management

Read or Calibrate the spectrophotometer
Read Standards from spectrophotometer
Change current database path

Access items on special tools menu
Modify security tag ownership of data
Recall colorants or collections from Database

Controls List:

Access System Settings Page

Access Job-General Settings page

Access Job-QC settings page

Access Job-Options settings page

Allow user to change views to a different View

Allow user to modify the properties of Views

Allow user to open new jobs without using predefined templates.
Show “Save Formula” button in Formulation mode

Show “Edit Formula” button in Formulation mode

Show “Multi-Target/Single Target” button in Formulation mode
Show “Show All” button in Formulation mode

Show “Dispense Formula” button in Formulation mode

Show “Opacity Control” in Formulation mode header

Show “Can ID” control in Formulation header
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Show “Batch” radio control in Formulation header

Show “Can” radio control in Formulation header

Show “Resin” radio control in Formulation header

Show “Resin Manual” radio control in Formulation header
Show “Resin Full” radio control in Formulation header

II’

Show “Resin Traditional” radio control in Formulation header
Show “Quantity” Edit control in Formulation header

Show “DL Adjust” control in formulation header

Show “Thickness” combo control in formulation header
Show “Rules” combo control in Formulation header

Show “Process type” combo control in formulation header
Show “Fiber Type” combo control in Formulation header
Show “Dye Class Type” combo control in Formulation header
Show “Preference” combo control in Formulation header;
Access Formulation-Batch Settings page

Access Formulation-Formulate settings page

Access Formulation-Display settings page

Access Formulation-Printing settings page

Access Formulation-Score settings page

Access Formulation-Rules settings page

Access Formulation-Printing settings page

Show “Save” button in Correction mode

Show “Edit” button in Correction mode

Show “Batch-As-Waste” button in Correction mode

Show “Show Last Batch” button in Correction mode

Show “Setup” button in Correction mode

Show “Dispense” button in Correction mode

Show “IFS_Collection” combo in Correction header
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Color iQC and Color iMatch
Managing Electronic Submissions Guide

Version 8.0 | July 2012

Color iQC contains many features designed to help you manage and participate in any electronic
supply chain management [aka electronic submissions] program. The core of these features is
known as “e-Submit” within Color iQC, and can easily integrate with the rest of your submit
tools. The e-Submit option, along with Extended Tagging, allows users to enter information
which is useful for customers working with their suppliers to electronically communicate color
data throughout their supply chain; this is done through a set of fields included as part of the
information stored with the measurement. Usually this is done for the standard or target colors
specified by the designer which needs to be reproduced in the color matching process. These
"tagged" fields can be viewed in a special e-Submit View in the Quality Control mode [listed as
just "Submit View" in the Change View dialog]. Information included in the tagged fields may be
printed out in the form of a report or transmitted electronically in the *.CXF [or *.QTX] file
format through your computer's e-mail system, ftp site, or exported into other electronic
submission software. The tag data is key when recalling items from the database. Using the
Dynamic Database Viewer feature the user is able to display the database contents in an infinite
number of user definable hierarchies arranged in tree fashion. In fact, the tagging/organize
function is useful even if you do not need to employ the e-Submit color communications
features. Note that while extended tagging is an e-Submit feature, you do not have to be
participating in an electronic submission program to take advantage of extended tagging
features.
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Most communication in the submission process currently uses e-mail attachments to pass color

information between systems, although some systems are used that are internally coupled to

the same database and exchange information directly.

Color iQC can operate in both

environments, although the e-mail format is the most straightforward and easiest to implement.

eJob Data Application View Spectro Account Window Tools

Macro  Help

REA]Dannetds

[f3 Demo Multi Standards [database...

Blue Batch Standard
S
W © 5ue atcn Stancars. @
(9 Data
= © Bue Batch Standard @
W} svessont @
B} Buesach2 ®
B} sueseens @
B svessons ®
W} suesaons @
B} Buesachs @
@l © Brown Batch Standard (@
@[] © velow Batch standara @
(29 acsets
{20 substrates
(29 Colorants

4bx
Standard Name 13 a b G e
Bue Batch Standard 483 338 1851 1685 4
Trial Name o 0a* o0 oc oH- DEcmc PIF DEcmc.
of Blue Baten 1 0130 0128 o5y 008D  oMR 016 Passed
X Blue Batch 2 1210 193R 0318 0038 196R 218 Faied
f BueBatch 3 023L 0196 0058 0098 0186 025 Passed
of BueBatc s 18D 0m@6  omy  amD 006 o1s Passed
X Blue Batch 5 0151 278R 0858 0528 28R 295 Faied
of Bue Batch & 0080 008R 000 002 008R 010 Passed

[ BlueBatcn 1

iy =152

)
YOI X2

| vendor | Retailer | Program |

Show Al |

Send To... -

Usina ProaramBAT.frt Data Usina ProaramBAT frt Data
Test Type LAB DIP - SOLID LD-SBE Number [
Previous Lab Std Serial No. K
Buyer Dept 24-BOYS
Season SUMMER 2008 Style
Fiber Content Country Origin
Brand Label Brand Mgr
Customer Name. Customer e-mail -
i »
dCIELab: D65-10
e L.l Lighter
o = Blue Batch Standa.
12 -'\ 1]
3l = o - ch St
o2 5 a0l Greener Blue Batch Standard
o
RES 3 12
= b 24 Blue Batch Standa.
2 a2 W 2 ou oa

For Help, press F1

Setting up e-Submit:

PERCENT

0/6/21 D65-10 0-Default [EXP] NO gloss.

In order to begin with e-Submit, you must first enable e-Submit and Tagging support. This is

done from the “Settings” menu by selecting “Edit Default System Settings” when no jobs are

open:

Color i

File

Settings | Spectro Account Macro Help

| Edit Default System Settings

ﬁ Save HKCU registry to HKLM registry

Restore HKCU registry from HKLM
Save Registry Settings to .rgs file
Restore Registry Settings from .rgs file

Ll
¢

lj[
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This will display the “Change System Settings” dialog box. Go to the “User Settings” tab and
scroll down to the “General Workflow” section and set “Enable e-Submit and Tagging” to True.

Change system settings ‘ M
System | User Settings | eSubmit | Tag Fomat |
Munsell notation uses 3 decimal place False -
Set SWL to 400 for UVExc True
Show substrate curve in formulation spectral plot False
Force 20nm display False
Single Digit Sort codes False
Colorant Name Print Width 20
Enable QC Filter Bar False i
Printer Orientation Printer Default
Trend Plot Bars in TrueColor True
Process Colors in CMYK order False =
= General Workflow
New jobs save settings in job True
Allow XRGAPermanent Dynamic Transform True L3
Enable e-Submit and Tagging True E
Auto update standard from database False
Auto Associate trial with standard True
Custom Bitmap Filename
QCSet Stylesheet Filename CxFQCSetReport.xsl
Default names from last trial False
Enable Sample Mount Procedure dialog False
Random Timer support False
SQL Server Support True
Force 400nm to 700nm formulations True
Remove synthesized trials True v
Enable e-Submit and Tagging
Enable e-Submit and extended Tagging support.

ok J [ Concel J[ oy

In addition, you will have to set up the system parameters that are to be used when you are
working with e-Submits. The tabs “Tag Format” and “eSubmit” allow you to set these
parameters.
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Change system settings @

| System I User Settings I eSubmit’ Tag Format

System Default (Stored in SYSTEM settings)

Trial Label formats are determined by [PnogtamBAT.fmt v] Edit File
Standard Label formats detemmined by | ProgramSTD fmt v|  EdtFie
Colorant Label formats detemined by | Colorant tag_fmt v Edit File

Job Default (stored in this JOB's settings)

[ OK ][ Cancel ] Apply

Under “Tag Format”, the first two settings are the Format Files that you want to use to define
your tag labels and choices. Any Trial Label Format or Standard Label Format files you specify
here are system defaults that may be overridden by individual job or template file settings.

The Format Files that you use may come from one or more Customers, be downloaded from a
web-site, or they can be created from examples included with Color iQC. The format files define
what label/tag pairs you want each trial [and standard] to get when they are measured, what
type of data field it is [edit box, dropdown list, multi-select], what the transfer label is, which tag
group it is in, and what the possible choices for it are [if any are defined]. In addition, the
position of the label/tag pair in the list is important in terms of database storage — each item is
linked to a specific database column in the TAGS table, so do not change the order of the tags
once determined.
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Editing Format Files:

You may edit or create a new eSubmit format file from the “Settings = Tag Format” dialog box.
To edit an existing file, select it from the drop-down list and click once on the <Edit this file>
button below the list display field. To create a new format file, type in a new name in the list
field, deleting the name displayed if necessary, and click on the <Edit this file> button. The Edit
Format File dialog will open (see figure below). This dialog allows you to define the various data
fields for use with the eSubmit and extended tagging functions.

Enter the first item you want into the field at the upper right titled “Displayed Label”. The field
below allows you to enter in the “Transfer Label” (usually UPPER CASE). The Transfer Label is the
label actually used in the QTX file to transmit the TAG information; the displayed field is what is
used in your jobs and database to display and store the information. To add a NEW tag, you
must click on the <new item> entry in the list before entering any information.

The Group Tab allows you to designate the TAG as belonging to one of 3 predetermined groups
to help distinguish what the information is related to.

The Field Type allows you to select the type of field the item will be: an editable text field, a
drop-down list of predetermined options, a multiple select list, or an editable drop-down list.

The Values box below the list will become active if you select either the Drop-down List or the
Edit List option for the field. You may enter the values you wish displayed in the eSubmit field on
separate lines by pressing the <Enter> key after each item.

Once you have the fields on the right side of the dialog filled in, click once on the <Add> button.
The new item will be listed in the “Displayed Labels” box. The system will automatically
increment the number of the field as items are added. You may change the order of the items
by selecting one and using the <Up> and <Down> buttons to the left of the box.

Click <OK> to finalize the modification or create the new file.
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E
Edit Format File - C:\Color_iControl\SystemShared\ProgramBAT.fmt
Tags
[ Displayed Labels Displayed Label
10 - Country Origin -
11 - Brand Label
12 - Brand Mar Transfer Label
13 - Customer Name
14 - Customer e-mail
15 - Supplier Name Group Tab
16 - Supplier Numl_:Jer B - [ M ]
Up 17 - Supplier e-mail Add gasurement v
18 - Supplier Attn .
19 - Mill Name Field Type
20 - Mill Number Delete [ v
21 - Item Desc
22 - Pattem Values
Down || 23 - Dyeing Process = Delete All .
24 - Number Dyelots
25 - Appx Yardage
26 - Notel
27 - Coord Lab No.
28 - Note2
29 - Mill e-mail
s i
Pre-defined comments Tab Labels
[approved) S Measurement
[commented]
[failed)
[too blue] - Vendor
[too yellow] 1 -
[too red] Retailer
[too areen] —
[too light]
[too dgrk] Location name
[too bright] - or Accreditation
Number

You may have a maximum of 30 labels in each format file. The size of the label cannot exceed 20
characters, and the size of the data you enter for each label cannot exceed 120 characters.
Additional submission options are available on the “eSubmit” tab. Items here include transfer
format [CxF or QTX], options for how to connect to your MAPI compliant email system, and
option for automatic database search and replace.
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The remaining parameters are set from the “Settings 2> eSubmit” tab:

Change system settings

I System I User Settings | &Submit | Tag Format

Stored in user SYSTEM settings

() Send Submits as QTX documents. @ iSend Submits as CxF documents

Visual Comment mapped to "COMMENTS" Iabel instead of "COMMENT" (QTX file only).
Send Submit as e-mail attachment (requires MAP| email support) or use FTP if specified.
[7] Use Lotus-Notes MAPI protocol {requires Lotus MAPI support).
[7] Emulate Track eMail format.
["] eMail images as additional attachments (requires MAP| email support).
[] Enable access to mail client inbox (requires local MAPI client such as Outlook).

[] Automatic extraction of incoming submits from Inbox to Pending folder {requires MAP! client).

When importing, search DataBase for matching Standard and replace. 0.15 DE*
Keep replaced Standard in job (rename with [~qtx]).

Incoming FTP Site (optional)

Extemal Send Program (optional)

Email body Stylesheet (optional) [ v]

Accreditation Number Sender Name

[ OK ][ Cancel J Apply

The two radio buttons in the center of the dialog are mutually exclusive. You must choose
whether you are using the QTX format or the CXF format for your outgoing eSubmit files. CXF is
the new XML standard based on CXF3 and is currently being considered for ISO adoption as the
international standard for communicating color.

Visual Comment: “Comment” mapping allows you to map comments into either the QTX
“COMMENTS” field, or map to the field “COMMENT” for support of alternate systems.

Send as email attachment: Software automatically creates a MAPI text message with the QTX or
CXF file attached and launches customers email client with the MAPI message:
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= Use Lotus Notes sets system to use Lotus Notes style MAPI support.

= Emulate Track sets system to use DCI Track style headers and formats when
sending electronic submissions by email.

= Email images sets system to automatically attach a JPG image file for each sent
measurement that has an associated image. The image(s) will be automatically
retrieved into a receiving iQC system’s image library.

Enable Access to Mail Client Inbox: Allows iQC to scan the users email inbox and display new
incoming e-submit or Track messages:

=  Automatic extraction of incoming submits. — If checked, performs an automatic
scan of the users inbox every 5 minutes and moves new submits into the
specified incoming submits folder.

When importing, search database for matching standard: When a submit file (QTX or CXF) is
opened, iQC can recall the local matching standard from its own database and replace the
standard(s) in the incoming submit. This maintains trial associations with the local standard and
confirms that the correct standard was sent with the submission:

= Keep replaced standard in job — allows any replaced standard to be kept for
review, or deleted automatically.
Incoming FTP site: Color iQC can optionally monitor and retrieve e-Submits through a shared
FTP site.

External Send program: Color iQC can optionally launch a program or command file to handle
the e-submit file (QTX or CXF) that was created. The name of the created file will be included as

a parameter on the command line.

The supplier accreditation number: Required for submissions to some specifiers, if you have
one you should enter it here for automatic inclusion in the submission. This is a system setting
that can be overridden by the specific FMT file being used.

Sender Name: If ftp transfer is being used to send e-submits, enter a name here to tag the ftp
file with the name of the sender.
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Using Format Files:

Each time you open a job, the job reads in the definitions of the format files for standards and
for trials. If the format file is specified in the job settings [including settings file or template],
then it is used — otherwise the system specified default format files will be used. Each time a
measurement is created, it acquires the labels from the current format file [either standard or
trial — whichever is appropriate]. From that point on, regardless of what format file is used, that
measurement already contains the labels it was given “at birth”. This makes it possible to work
with and display trials from a variety of sources within the same job. Changing labels in a
measurement after creation can be done from within the Submit View.

To define a format file to be used for a particular job or settings file, first open the job and from
the “Settings” icon select the “Tag Format” tab. This brings up a dialog similar to the one shown
earlier, but in this case there are additional options to select tag format files that ONLY apply to
this job.

r A
Color iMatch Job Settings l&J
Job Options l Autoname I IFS Colorant Collection
System | eSubmt | TagFomat | Geneml | QC | acPining | Print Job Template

System Default (Stored in SYSTEM settings)

Trial Label formats are determined by [Taggingfmt v] Edit File
Standard Label formats determined by [ProgramSTD.fmt v] Edit File
Colorant Label formats determined by [Colotant.tag_fmt v] Edit File

Job Default (stored in this JOB's settings)

Trial Label formats are determined by [(Use SYSTEM default> v] Edit File
Standard Label formats determined by [(Use SYSTEM default> v] Edit File
Label Default Label Default -
Person Zonhe
< m »
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If the format file fields are left blank, it indicates this job will use the default system format files
you specified earlier.

In the e-mail submission process, the action of submitting from a supplier to a customer uses
the email address associated with the CUSTOMER_EMAIL tag in the Standard. When a customer
reply’s to a Submit, they are using the SUPPLIER_EMAIL field in the submit [trial] being sent. If
no email addresses are found, then the user will be prompted for an email address before
sending.

Submit View:
The submit view is available as a view from within the QC frame in a job. It is designed to let you

work with Standards and Trials while viewing and modifying their tag data, and perform actions
related to submitting and approving samples.

| Biue Batch 1

5|
Elaks POV X2

e

Measurement l Vendor l Retailer l Program | Show All

Send To.. -

Usina data from sample
Test Type LAB DIP - SOLID
Previous Lab
Buyer
Season SUMMER 2008
Fiber Content
Brand Label
Customer Name
Supplier Name
Supplier e-mail
Mill Name:
Item Desc
Dyeing Process
Appx Yardage
Coord Lab No.
Mill e-mail
Design Template History

QC Set

Date Submitted 2009-03-28

Item status 0-Unknown

Usina data from sample
LD-SBE Number
Std Serial No.
Dept 24-BOYS
Style
Country Origin
Brand Mar
Customer e-mail
Supplier Number
Supplier Attn
Mill Number
Pattern
Number Dyelots
Notel
Note2

QC Job Blue Batch Standard
Date Due
Date Reviewed
Submit Type 2-LabDip(Solid)

Data

Job ID Format File ProgramBAT.fmt -

The Submit view works with all the measurements currently “shown in views”. The Submit view
can show tag information for the current standard and each trial that is currently enabled.
Select the item shown in the Submit view by using the combo selector at the top left. The
combo selector also indicates the current status of each trial using icons for “Submitted”,
“Rejected”, “Commented”, and “Approved”.

Tags can be divided into categories. Click on the appropriate TAB to view/edit tag information
related to that category. The names of these tabs can be modified by the user using the Format
File editor. You may move from field to field using the arrow keys or TAB key on your keyboard.
To activate a field for editing, it may be necessary to click the <Enter> key. How you edit each
field depends on the type of field it is. After you edit the field be sure to press <Enter> or click
on another field. If you do not press <Enter> the arrow keys will not work as navigational keys.
The Text Edit type of field simply allows you to click within the field and place a text cursor into
the field. Enter the desired text and then select the next field.
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The Drop List type of field will open the list when you double-click it. Each item will be
displayed; scroll through the list and double-click your selection.

The Edit List type of field opens that item’s Properties... dialog box where you may enter in your
data directly into the submit fields for that item.

The Multi Select type of field allows you to choose multiple items from a checkbox list of
choices defined in the FMT file and includes your choices in the Tag separated by commas.

The Date Field allows you to enter a date in any valid format, and double clicking on the arrow
launches a date time picker calendar control for easier entry.

The AutoAssign field type allows the user to define and maintain multiple “auto-increment”
fields in the database to support fields (like LD numbers) which automatically increment to the
next numerical value.

The easiest way to enter trial information is fill out the Submit fields for the standard prior to
measuring the samples (appropriate information from matching display labels are automatically
copied to the trial during measurement), or by using the right click menu “Copy Tags from
Standard to Trials”. There are other menu items available which allow you to perform similar
actions, including resetting the labels to the current format file, clearing all data, and copying
data from the current measurement to other measurements [of the same type].

Print

Do not submit this item

Copy tags from Standard to Trials

Copy information to all other measurements in view
Copy Labels to all other measurements in view
Reset Labels to current format file
Clear all Data values in measurements
Export to XML data file

Make new Standard from this approved Trial

Indude this view in Full Printout.
Change View

Maximize B

The buttons on the submit view control panel allow you to mark each item as Submitted
(arrow/check), not done (blue curved arrow), accept (green checkmark), rejected (red X), and
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commented (yellow question mark) once a determination has been made regarding that item’s
disposition. Marking a submit status with anything other than “Not Done” will cause that item to
be included and sent in the Submission process. To prevent an item from being sent, either
mark it “Not Done”, remove it from views, or use the menu item “Do not submit this item”.

The Visual comment field to the right top of the view allows simple text entry in multiple lines of
information. Please note that some software packages cannot accept more than 30 characters
in the comment field, so when submitting comments it may be necessary to limit the size of the
information sent. To the left of this field is a button that allows entry of predefined comments
as contained in the current FMT file.

[ Blue Batch 1 v] gﬁSubmmed This is the best we do - any more finish and it yellows |

7 2] 10 2SI KD

B2 - copy tag data from current measurement to all other trials shown in view.
% - change status of current measurement to Submitted.
¥ - make a new standard from this approved trial.

@ - change status of current measurement to Not Done.
- change status of current measurement to Approved.

% - change status of current measurement to Rejected.

? - change status of current measurement to Commented.

2] - show associated image.

The dropdown control at the top left of the control panel is used to select the current
measurement as well as to review the status of all the current items:

of ATI20A ~|
CLASSY RED

=% C 7/20

X B 7/20B

EdA 71207

Sending e-Submits:

The main toolbar in Color iQC contains a button for “e-Submit Selected items”. If this button is
pressed while the Submit View has focus, then it will create a QTX file containing the standard
and the shown in views items that have a status of Submitted, Approved, or Rejected, and save
it to the designated QTX location.

If the user has a MAPI compliant email system [ex: Outlook, Outlook express, Lotus with MAPI
option], and has selected “e-mail as an attachment” in their e-Submit settings, the software will
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automatically create an email message, determine whether the desired action is to send to
customer or send to supplier, place the appropriate email address in the “send-to” box of the
mail message, place appropriate information in the subject line, include information in the
message body related to the items being sent, and attach the proper QTX file to the mail
message as an attachment. The determination of the action to be taken is based on what status
button was last clicked in the Submit View - if the user clicks on “Approved”, “Rejected”, or
“Commented”, the action is to send the response to the Supplier using the email address for
Supplier in the first Submit. If the user last clicked on “Submitted”, then the action is to send the
Submission to the Customer using the Customer email address specified in the Standard.

If MAPI compliant software is not being used, or the user needs to manually direct the
submission for other reasons, then the QTX file is created and placed in the outgoing Mailbox
folder.

If the user needs to specifically select items to be submitted from the tree view, then the QC
Tree View will have focus, and the behavior of the “send e-Submit button” in the main toolbar
will be slightly different, instead sending the items selected in the tree view regardless of their
submit status.

Step-by-Step: Sending an e-Submit file via e-mail

1. Make sure that the Submit View is active and that the Submit view fields for the standard and

each target have been properly filled out.

2. Select each trial to be submitted by changing its status to “submitted” from the Submit View.
You can use the leftmost button to copy the status to all other measurements if you need to
submit all items.

3. Once the desired items are selected, click on the "Send To" control in the Submit View. You
may select “send to customer”, “send to supplier”, “send to mill” to automatically send to the
appropriate email address [as specified in the current standard]. You may also select “Send To:”

and choose the recipient from your Outlook Contacts later.

4. A dialog box will appear prompting you to name the file. The default behavior is preset
depending on your settings - However, you may alter that to any file name that you wish.

5. Once you have name the file, the system will automatically open your e-mail utility, create a
new e-mail, and attach the file you just created.

6. Address the e-mail if not already addressed and click <Send>.

Receiving e-Submits:
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o

"Import e-Submit file" button, or double click directly on the QTX or CXF attachment in the email
message. If prompted for an “Import Template”, choose the proper template (.jt5) to use to
import this type of QTX file. The import templates must be configured by you to specify the
appropriate views for the new job you are creating, and most importantly, which FORMAT files
are to be used for mapping the TAG data from the QTX file into your TAG fields. If importing a
QTX attachment, the system checks for a template called gtx.jt5 in your shared system settings
folder.... If not found than the system will prompt you for the template to use. Similar behavior
exists for all import file types (QTX, CXF, MIF, EXP).

Organizing the Submit Process:

The e-Submit process can involve a large amount of data consisting of Standards and associated
trials for a variety of colors, products, seasons, customers, and suppliers. While e-Submit is
primarily a job based function, it is obviously important to maintain this data in a database
capable of organizing and analyzing the state of the submit process. Color iQC contains two

features designed to assist you with this process.

The function “Recall from Database by Tags” [available from the <Data> menu] allows the user
to recall trials and standards from the database using up to 4 tag filters, Date Range, and submit
status. The 4 tags can be selected from any of the currently defined tag labels, are persistent
from last usage, and can be changed at anytime. The qualifier allows the user to specify the
value as either “contains”, “begins with”, “equals”, or “not contains”.
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r . ™y
Retrieve by Tags - Dynamic Database Viewer - &
[ '] [ Save Query ]
@ Search using Trial Table Tags () Search using Standards Table Taas
Organize Tree by Tags Filter Value
| LD-SBE Number v| |(alrecods) | v
[Test Type V] [[all records) v] v
[ v] [[all records) v] v
| (all records)
(all records)
Additional information to display for each item [ v]

[ Include ALL tags in Export/List

Filter Results ]

[ Starting Date 1/ 1/2011 @~ ["|Ending Date  7/30/2012 B~ \

| |

| |

Submitted Within | v Due Within | v d
Submit Status [ v] Submit Type [ v]

Ignore Due Date difference outside of [355 days v]

Palette / Color Program
Pt | [ e |

The date range allows the user to specify data added to the database within the last day, 2 days,
week, month, or year. Submit status can filter submits that are submitted, accepted, rejected,
commented, or still open [not done].
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r R
Tag Database Manager @

|1-LD-SBE Number 2-Season 3-Dept

>

=-{4) LD-SBE Number <none>

E\[_z_] Season <none>

=-{#) Dept <none>

E\. Beige
[l L Beige LD 013{ 0.00} [Unknown Due 2000-01-01],
[l L Beige LD 016 { 0.00} [Unknown Due 2000-01-01],
[l L Beige LD 001 0.00} [Unknown Due 2000-01-01],
[l L Beige LD 014{ 0.00} [Unknown Due 2000-01-01],
[l L Beige LD 012{ 0.00} [Unknown Due 2000-01-01],
f [ L Beige LD 011{ 0.00} [Unknown Due 2000-01-01],
[l L Beige LD 010{ 0.00} [Unknown Due 2000-01-01],
[l L Beige LD 009{ 0.00} [Unknown Due 2000-01-01],
[l L Beige LD 008{ 0.00} [Unknown Due 2000-01-01],
[l L Beige LD 007 { 0.00} [Unknown Due 2000-01-01],
[l L Beige LD 006 { 0.00} [Unknown Due 2000-01-01],
[l L Beige LD 005{ 0.00} [Unknown Due 2000-01-01],
[l L Beige LD 004{ 0.00} [Unknown Due 2000-01-01],
[l L Beige LD 003{ 0.00} [Unknown Due 2000-01-01],

[ I o e e mae
LD-SBE Num... Season Dept Color Trial DE ol
Beige Beige LD 013 0.00 L
Beige Beige LD 016 0.00
Beige Beige LD 001 0.00
Beige Beige LD 014 0.00
Beige Beige LD 012 0.00 -
< | n »
’ Retrieve selection into Job ] [ Select Al ] [ Print Report ] [ Print Summary ] [ Export ] New Query

The potential matches are then displayed in a tree view, organized by the specified tags. The
user can then select the specific data to be retrieved from the database into the job to be
worked on. The user can click on a single item folder to recall everything within that branch,
including trials and associated standards, into the job to be worked on. A print report button
allows the tree view to be printed on the printer, giving the user a way of creating a database
contents report organized by any 4 tags that they choose.

The function “Store to DB and Clear Job” [available from the <Data> menu] will automatically
return all the data from the job into the database [updating existing measurements and adding
any new measurements], then delete the standards and trials from the job [any existing
substrates, colorants, and Collections will remain in the job]. This allows the user to quickly
update any changes back to the database after the submission process and return the job to an
empty status in preparation for the next action. This method of operation is a more “database
oriented” approach than the “job based” operations normally used in color iQC. With this
approach, users can have a single job always open that becomes a temporary workspace
container and use only the database as their primary storage media.
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Attributes for Standard/Multi-Trial View Display

Color iControl has a wide variety of possible attributes available for display for either the standard or any trial data
loaded into a job. Following is a complete list, with brief definitions, of each of those attributes. This list is
comprehensive and includes attributes for both Standard and Trial display; however, not all of these attributes will
be applicable to the standard (delta values, for example).

General Attributes

Date/Time
Comment

Oper ID

Group/Sequence

Group_1, Group_2,
Group_3

Visual Comment
ILL-Observer

Meas Conditions
Length

Pass Fail Decisions

Pass/Fail/Margin

Roll-Roll DEcmc

Ext DE*

Displays the day and time that the measurement was taken.

This option allows you to display any comments entered into the Comment field in the
measurement's Name tab of its Properties... dialog box

This attribute displays the operator ID for the measurement, ie, the person who took the
reading.

This attribute will only be available if you have purchased the SLI-Taper/W32 option with
your Color iControl system. It identifies each sample's place in a set(s) of tapered samples.
If more than one group was tapered with a data set, then the groups will be identified as
well as the sequence.

These attributes allow you to display any User Groups that the sample has been included
within. See User Groups for more information.

The comment entered for the e-Submit visual comment field.

The name for the current primary illuminant / observer combination used for the
colorimetric calculations.

Displays spectrophotometer settings used for this measurement

This attribute displays the length of the fabric in whatever units have been selected by the
user. You can set the program to prompt for a length value whenever you do an
instrument read in the Options tab of the Settings dialog box.

This item displays a pass, fail, or marginal indicator for samples measured against the
standard. It must be selected in order for the pass/fail/marginal icons (green ball, stop sign,
yellow question mark, respectively) to be displayed in the Standard/Multi-Trial view. Color
iControl - Color iQC / Color iMatch Color Difference/How To - 135

This item displays the DE., from roll to roll when the SLI-Taper software is used to
sequence a set of measurements depicting rolls of fabric.

DE* value using the extended (alternate) spectral data. Typically used to display the DE*
comparison of the transmittance spectral data between a standard and a sample in an
extended R/T measurement type.

Summary Count,
Summary DE,
Summary Cluster

Values that are calculated and displayed by the statistics summary view. Count is the
number of samples, DE is the average DE.,, or DE* for the selected samples, and Cluster is
the average DE., for the samples compared to the average (rather than the standard).
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Opacity Indices

Opacity_CR This value is the opacity using the contrast ratio method. To use this value, the calibration
mode of the spectro must include extended measurements for over light and over dark.
Samples must then be measured using both a light backing and a dark backing. See
Extended Measurements in Setting Up the Measurement Process and Additional Elements
of the Measure Dialog for more information. See also Calibration Mode Properties Dialog
in Select Mode.

Opacity=100.0 * (DarkYc,/LightY¢,)

Tappi_Opacity This index is a measure of opacity (sometimes called hiding power or contrast ratio). It is
the ratio of Y tristimulus for the sample measured over a black substrate divided by the Y
tristimulus for the sample measured over a white substrate, expressed as a percentage.
This calculation is based on the 1931 standard observer (2 degree) and Illluminant A.

DIN Transparency Displays transparency of a semi-transparent material using DIN D53-147 equation.
D53-147

Transmittances Indices

Haze Calculation requiring extended measurements TRA/TRA. Correlated Haze requires
measurement of transmission using a white then a black trap. See Extended
Measurements in Setting Up the Measurement Process and Additional Elements of the
Measure Dialog for more information. See also Calibration Mode Properties Dialog in
Select Mode. Color iControl - Color iQC / Color iMatch Color Difference/How To - 133

APHA This attribute is defined by the American Public Health Association for determining color
(clarity) of water.
OJ_Index This index was developed by the U.S. Department of Agriculture for use with the

GretagMacbeth Color-Eye 2020+ or GretagMacbeth Color-Eye 3000 spectrophotometers
equipped with an orange juice test tube holder accessory.
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Gloss Indices

SRR Gloss ASTM method E429 Specular Reflectance Ratio gloss calculation for sphere
spectrophotometers using Specular included versus Specular excluded measurements. SRR
Gloss requires Extended Measurements.

Gloss 60* This attribute displays a correlated 60 degree gloss method using SCI/SCE measurement

and an equation that correlates the differences to measurements taken on a true 60
degree gloss meter. Gloss 60* requires Extended Measurements. See Extended
Measurements in Setting Up the Measurement Process and Additional Elements of the
Measure Dialog for more information. See also Calibration Mode Properties Dialog in
Select Mode.

Sorting Codes

Sort Codes
(DL*C*H*, DL*a*b*,
DlLab)

This attribute displays the 555 Sort Codes for the selected samples compared to the
standard. You may select Sort Codes for DL*C*H*, DL*a*b*, or DLab. Also available in
Strength Adjusted form for the DL*C*H* and DL*a*b* sort codes..

Density Indices

% Density_1, 2, 3

% strength calculation between a standard and a sample using the density values for each.

Density_1, 2, 3

— Provides density calculation using the selected Density equation (as specified in the
general settings tab). Density values are given for 3 “filters” (cyan, magenta, yellow) based
on weighting s provided for that method in the Density.table. Users can add to this table to
create custom density functions. 136 - Color Difference/How To Color iControl - Color iQC
/ Color iMatch
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Yellowness Index

Yellowness is defined as “the attribute by which an object color is judged to depart from a preferred white
towards yellow’.

The Yellowness Index is a number calculated from spectral data that describes the change in color of a test sample
from clear or white toward yellow. This test is most commonly used to evaluate color changes in a material caused
by real or simulated outdoor exposure.

Yellowness Indices are limited to specimens having dominant wavelength in the range 570 to 580 nm. For
Samples, which do not fulfill this criteria the results have no value.

Typically the Yellowness index is measured for a reference, which represents the ideal white. Samples (or changes)
are compared to the reference and differences are calculated. Positive values will indicate, that then sample will
be more yellow. Negative will indicate that the sample is more blue.

ASTM D 1925 Yellowness Index for Plastics

ASTM D1925 has been specifically developed for the definition of the Yellowness of homogeneous, non-
fluorescent, almost neutral-transparent, white-scattering or opaque plastics as they will be reviewed under
daylight condition. It can be other materials as well, as long as they fit into this description.

100 % (128X — 1.062)
).?

X, Y and Z are the tri-stimulus values for the calculated for illuminant C

The calculation for ASTM D1925 is: Y] =

ASTM E 313 Yellowness index
ASTM E313 has successfully been used for a variety of white or near white materials. This includes coatings,
Plastics, Textiles.

The calculation for ASTM E313 is YT =100 x| 1— 0 84’ VA

X, Y and Z are the tri-stimulus values for the calculated for illuminant C
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Whiteness Indices

Certain industries, such as paint, textiles and paper manufacturing, evaluate their materials and products based on
standards of whiteness. Typically, this whiteness index is a preference rating for how white a material should
appear, be it photographic and printing paper or plastics. Thus Whiteness Index is a measure which correlates the
visual ratings of whiteness for certain white and near-white surfaces.

According to ASTM (American Society for Testing and Materials) as “the attribute, by which an object color is
judged to approach some preferred white” . There is a number of different indices available. No matter which
index you choose you have to verify how this relates to your visual observation. If you communicate any whiteness
data with some partners in your supply chain, you will always have to clearly identify which index you selected.

ASTM E313 Whiteness

T _ - T
The calculation for ASTM E313 is WI=3388-Z2-3-1]
* Yand?Z are the tri-stimulus values for the sample

CIE Whiteness
The CIE Whiteness index is quite wide spread in the industry.
It will strictly be used for D65 for 2 or 10 deg observer

The calculation for CIE Whiteness is: H?CIE =Y +800- (.\'0 — .\’) +1700 - (,.1‘0 — \)

* Yisthe tri-stimulus value for the sample
* xandy the color coordinates for the sample as this calculated using the illuminant/observer condition
*  XpandYo are the color coordinates of the achromatic point

Interpretation of data
* Values bigger than 100 indicate a bluish white
* Values smaller than 100 indicate a yellowish white
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Berger (59) Whiteness

This formula was developed by A. Berger (formerly employee of Bayer AG, Germany and was presented in 1959.
Whiteness values calculated after the formula of Berger was very popular during the sixties until beginning of the
eighties mainly in the paper and also in Textile areas

Berger Whiteness is defined for illuminant C and the 2° Observer. However it is used for other illuminant observer
condition as well.

—125

z, X

thn

The calculation for Berger Whiteness is: |FIYBerger(59) = 03 3 3Y +12

* XY and Zis the tri-stimulus value for the sample
e Xpand Z, are the tri-stimulus values of the illuminant Observer

Interpretation:
- Values bigger than 33.33 indicate a bluish white
- Values smaller than 33.33 indicate a yellowish white

Stensby Whiteness

This formula was developed by Mr. P. Stensby (formerly employee of J.R. Geigy AG in US.) It was presented in
1968.

Whiteness values calculated after the formula of Stensby found its use in the detergent area, especially in the USA.
Today it is rarely seen.

The calculation for Stensby Whiteness is: HYStensb\' — L — 3b + 3({

e |L,aandb are Hunter Color Coordinates
Interpretation:

- Values bigger than 100 indicate a bluish white
- Values smaller than 100 indicate a yellowish white
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Taube Whiteness
This Formula was developed by Mr. Taube (formerly an employee of BASF AG, Germany). It was presented in 1960
and has found it‘s application mainly in the plastic sector.

400Z- 3y

The calculation for Taube Whiteness is: U']
Taube

* XY and Zis the Tri-stimulus value for the sample
e 7yis the Tri-stimulus value of the illuminant observer

Interpretation:
- Values bigger than 100 indicate a bluish white
- Values smaller than 100 indicate a yellowish white

Hunter (60) Whiteness-Index
This Formula was developed by Mr. Hunter. It was presented in 1960.

The calculation for Hunter Whiteness is: ITYHumer =] — 3b

e |L,aandb are Hunter Color Coordinates
Interpretation:
- Values bigger than 100 indicate a bluish white
- Values smaller than 100 indicate a yellowish white
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Ganz and Grieser Whiteness

Dr. E. Ganz (formerly employee of Ciba AG, Switzerland) and Mr.R. Griesser (formerly employee of J.R.Geigy)
developed the Ganz Grieser Whiteness Method. It is the first formula which referred to a neutral white and in
order to take the difference to the preferred whites it used a second dimension the tint or shade deviation.

The calculation for Ganz Whiteness is: 5Ls —V .y .
W, =Y+P-x+0-v+C
The calculation for Ganz Grieser Tint is — . 4 .1 a
I Ganz—Grigsser — | n-x+n ) +k

*  Where nominal coefficients are given for Dgs/10as
* P=-1868.322

* Q=-3695.690

e (= 1809.441

* m=-1001.223

* n= 748.366

* k= 68.261

Interpretation
* Tint >0 = white has a greenish shade
* Tint <0 = white has a reddish shade
* Whiteness differences of less than 5 Ganz units appear to be undistinguishable to the human eye
* Tint differences of less than 05 Ganz-Grieser units appear to be undistinguishable to the human eye
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Strength calculations

Color strength is defined as a pigments or dyes ability to change the color of a otherwise color less material.
Strength indices are used to compare Standard and Sample and define the ratio of the sample strength in relation
to the standard. Strength indices allow you to define how strong or weak a sample is in comparison to the
reference standard. Different lots of the same colorant material are prepared in the same way and the difference
between the two samples is measured.

A strength correction based on spectral data will adjust the spectral data of the sample to those of the standard.
The corrected data afterwards will be used for color comparisons. With this method color comparison can done on
the bases of equivalent color strength.

Strength calculations will be done on the base of a color value. This is a numerical value related to the amount of
light-absorbing material (colorant) contained in a sample. The calculation is done based on spectral data by one of
three acceptable methods (SWL, SUM, WSUM). The results of the different methods may not agree with any other
method. The choice of method usually depends on the nature of sample and the need to obtain a color value.

Color Value SWL

The Color Value SWL is calculated as the sum of K/S values for the sample read across the spectrum for reflectance
measurements and from the sum of absorbance’s for the sample read across the spectrum for transmittance
measurements.

There are several ways to define the color strength indices.

% (Color) Strength SWL

This strength is also known as the chromatic color strength. It describes the ratio based on the (K/S-value) of the
Sample in relation to the (K/S-value) of the Standard at a single wavelength and will be expressed in percent. This
calculation typically is meaningful, if it will be made at the wavelength of maximum absorption (lowest
reflectance). In daily application often it will be made at other wavelength, but results have to be evaluated very
carefully. If standard and sample have different wavelengths of maximum of absorption this method will not
deliver correct results.

(K/S) i e (1=RY
(K S)mi USing (I\ S) - 2R

* Risthe reflectance at the wavelength of maximum absorption in a decimal way (20%R = 0.20R)

The calculation for SWL color strength based Strength®% =100 x
on Reflectance is

The calculation for SWL color strength based /
= o
on Transmission is R 10::‘10 (1 T)

¢ Tisthe Transmission in a decimal way (20%T = 0.20T)

Interpretation
* Percent color strength >100 = sample is more strong in color than the standard
* Percent color strength >100 = sample is weaker in color than the standard
* Percent color strength =100 = sample and standard have the same color strength

% (Color) Strength SUM (DIN55986)
This strength method is sometimes listed as apparent strength
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Color Calculations

The % strength SUM represents the ratio of (K/S) data between sample and standard at all visual wavelength (400-

700nm) and will be expressed in % . The selection of different illuminant observer condition has no influence on
the result.

700

The calculation for SUM strength based on Z(K 'S vrai
reflectance is Strength% =100 x5 1— R
2 K/ S) & 15)=L8"

400 using 2R

* Risthe reflectance at the wavelength of maximum absorption in a decimal way (20%R = 0.20R)

The calculation for SUM strength based on _
Transmission is R= ]‘OglO(l/T)

* Tisthe Transmission in a decimal way (20%T = 0.20T)
Interpretation
* Percent color strength >100 = sample is more strong in color than the standard
* Percent color strength >100 = sample is weaker in color than the standard
* Percent color strength =100 = sample and standard have the same color strength
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% (color) Strength WSUM

This strength method is sometimes listed as integrated strength.

The strength WSUM represents the ration of sums of (K/S) data multiplied by the sum of weighted
observer/illumination at all wavelengths for the sample in relation to the standard. It will be expressed in percent.
The result is illuminant/observer depending.

F.e. If ared color is evaluated for strength difference this method will show for D65 illumination a smaller color
strength difference than for illuminant A.

700

The calculation for WSUM Z (K/S)(f, + f;- + ) i

color strength based on Strength% =100 x 47%00 2

reflectance is Z (K / 5)(/{\_ + f1 + f__)m (K/S)= (1-R)
400 using 2R

* Risthe reflectance at the wavelength of maximum absorption in a decimal way (20%R = 0.20R)

The calculation for WSUM strength based _
on Transmission is R= logIO(I/T)

Interpretation
* Percent color strength >100 = sample is more strong in color than the standard
* Percent color strength >100 = sample is weaker in color than the standard
* Percent color strength =100 = sample and standard have the same color strength

Color Value

The Color value as used in calculating colorant strength, is a single numerical value related to the amount of light-
absorbing material (colorant) contained in the sample and is usually based on spectral data. Color value may be
calculated by any of the three acceptable methods (SWL, SUM, WSUM). The color value which results from the
one method might not agree with any other method. The choice is usually dependent on the nature of the sample
and the need to obtain a color value.

The color value is normally calculated based on the spectral data.

Reflectance Methods
The calculation of color value of a sample is based on the reflectance values

of the sample and uses the K/S calculation either at one (SWL) or multiple E - M
wavelength (SUM, WSUM) 8 2.0 ﬂ
. = percentage reflectance at each wavelength

Color Value SWL

The calculation of the Color Value SWL is calculated as the K/S values for the

sample at one wavelength (typically at the wavelength of maximum CV..a - [ E]
absorption) for reflectance measurements. S/a
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Color Value SUM

The calculation of the Color Value SUM is calculated as the sum of K/S K
values for the sample read across the spectrum for reflectance CVem " [ )
measurements

. - wavelength within across the spectrum

Color Value WSUM
The calculation of the Color Value WSUM is calculated as the sum of K/S
values weighted by illuminant and observer for the sample read across the K
g Y p cv_.}:(_) *E, -8, dA
spectrum for reflectance measurements. A A

. - wavelength within across the spectrum / E = Energy distribution of the selected illuminant / S =
Observer function
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Transmission Method

The calculation of color value of a sample is based on the transmission

values of the sample and uses the absorbance calculation either at one A, = log, [ﬂ
(SWL) or multiple wavelength (SUM, WSUM) T

T8= internal Transmittance — normally measured with a spectrophotometer (100 % T = 1.0)

Color Value SWL

The calculation of the Color Value SWL is calculated as the absorbance value

for the sample at one wavelength (typically at the wavelength of maximum Cv-d = (As)l
absorption = minimum transmittance)

Relative Strength
The relative strength between a standard and a sample can be calculated from the color values. It will be
expressed as a % of the sample in relation to 100% of the standards

ColorValue

- . 1 0
ColorValue, . . ) .

The relative strength is Y%strength

Strength Adjusted

This attribute appears before many of the colorimetric terms previously listed and allows you to display those
terms in their strength adjusted form. That is, Color iControl corrects the sample(s) so that its strength is equal to
the standard. Then color difference data is calculated again. Strength adjusted data is helpful in determining
whether or not correcting only for strength differences will result in a hue shift. Terms that are available in
Strength Adjusted form are so indicated.

X, _Y, _Z - Ratio
% Strength calculation between a standard and a sample using the X,Y,or Z values of each. Normally used in Paints
evaluation and in conjunction with Saunderson Corrections.

% Strength (current method)
Used to display the %strength value by whatever calculation method is currently selected in the general settings
tab as the current %strength method.

DIN 53235 Tint % Strength
A percent strength value is calculated for a sample relative to a standard for different apparent strength levels and
used by colorant manufacturers to help determine and adjust for strength differences.

DIN 53235 Tint B Value
The actual Tint B value for the measurement and used in the DIN Strength method for calculating the %strength of
a standard/sample pair.

http://www.beuth.de/langanzeige/DIN-53235-1/de/80457684.html

http://www.beuth.de/langanzeige/DIN-53235-2/de/80457913.html
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TAPPI-Indices

You will be able to receive each of the following Standards directly at the TAPPI (Technical Association of Pulp and
Paper Industries) in the US :

Phone (USA): +1-800-332-8686

address: TAPPI, Technology Park/Atlanta, PO Box 105113, Atlanta, GA 30348-5113

http://www.tappi.org/

T 452 TAPPI Brightness for Pulp Paper and Paperboard (1977)

This will be used in the paper industry to evaluate the quality of non-processed pulp, paper and board.
This TAPPI T 452 (1977) is not recommended to be used to evaluate the appearance of white. Especially if
fluorescent material is used you better should use a whiteness index.

Further information at:

http://www.tappi.org/Downloads/unsorted/UNTITLED---0104T452pdf.aspx

T 452 TAPPI - Brightness for Pulp Paper and Paperboard (1987)

This will deliver the same results as described in the official method TAPPI T 452 as published in 1977.
This will be used in the paper industry to evaluate the quality of non-processed pulp, paper and board.
This TAPPI T 452 (1977) is not recommended to be used to evaluate the appearance of white. Especially if
fluorescent material is used you better should use a whiteness index.

Further information at:

http://www.tappi.org/Downloads/unsorted/UNTITLED---0104T452pdf.aspx

T 525 TAPPI - Diffuse brightness of paper, paperboard and pulp

This method will provide the diffuse brightness of pulp based on reflectance (d/0°) measurement at 457 nm. It is
used to evaluate the diffuse blue reflectance factor (diffuse brightness) of pulp, in which samples prepared
according to T218 (“Forming Hand sheets for Reflectance samples of Pulp” )

This TAPPI T 452 (1977) is not recommended to be used to evaluate the appearance of white. Especially if
fluorescent material is used you better should use a whiteness index.

Further information at:

http://www.tappi.org/Downloads/unsorted/UNTITLED---0104T525pdf.aspx
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TAPPI T 425 Opacity

Opacity of paper (15°/Diffuse illuminant A/2Deg, 89% Reflectance Backing and Paper backing

This is an empiric measurement oft the optical properties of paper, the quantity and type of filler, the degree of
bleaching. This method will measure paper over a black and white backing. The measurement of paper over black
will let the light pass through non opaque paper. The measurement over black backing will compared with the
over white backing. .

Two alternate methods of opacity measurements are used:

- Opacity (89% Reflectance backing)

- Opacity (Paper backing)

Further information about Tappi Methods at:
http://engineers.ihs.com/document/abstract/LMXBJBAAAAAAAAAA

TAPPI T 519 - Diffuse Opacity of paper (D/0-Backing)

This method provides a measure of diffuse opacity (paper backing) of white and near-white papers, previously
known as “printing opacity.”

The method may be employed for colored papers on condition that their reflectance (paper backing) is greater
than 20% and their diffuse opacity (paper backing) is greater than 45% (1).

The method is not suitable for highly transparent papers such as glassine.

This method employs d/0 geometry, illuminant C, and paper backing whereas TAPPI T 425 “Opacity of Paper”
employs 15/d geometry, illuminant A, both 89% reflectance backing and paper backing.

This method is similar to ISO 2471.

Further information about Tappi T519i Method at:
http://engineers.ihs.com/document/abstract/ERNRJBAAAAAAAAAA
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AATCC Gray-Scales

AATCC Gray-Scale-Tests for assessing changes in color

(equivalent to ISO 105-A02-1978 (E)

Describes the gray scale for determining changes in color of textiles in color fastness tests, and its use. A precise
colorimetric specification of the scale is given as a permanent record against which newly prepared working
standards and standards that may have changed can be compared. The essential scale (5 steps) consists of pairs of
non-glossy grey color chips (or swatches of grey cloth). In addition, an augmented scale includes four half-steps
and, thus, 9 steps.

Further information you will find here:

http://www.iso.org/iso/iso catalogue/catalogue tc/catalogue detail.htm?csnumber=3785

AATCC Gray Scale for assessing staining
(equivalent to ISO 105-A02-1978 (E)

Describes the grey scale for determining staining of adjacent fabrics in color fastness tests, and its use. A precise
colorimetric specification of the scale is given as a permanent record against which newly prepared working
standards and standards that may have changed can be compared.

The essential, or 5-step, scale consists of five pairs of non-glossy grey or white color chips (or

swatches of grey or white cloth), which illustrate the perceived color differences corresponding to
fastness ratings 5, 4, 3, 2 and 1. This essential scale may be augmented by the provision of similar chips
or swatches illustrating the perceived color differences corresponding to the half-step fastness

ratings 4-5, 3—4, 2—3 and 1-2, such scales being termed 9-step scales. The first member of each pair

is white in color and the second member of the pair illustrating fastness rating 5 is identical with the
first member. The second members of the remaining pairs are increasingly darker in color so that each
pair illustrates increasing contrasts or perceived color differences which are defined color metrically. The full
colorimetric specification is given below.

Further information you will find here:

http://www.iso.org/iso/iso catalogue/catalogue tc/catalogue detail.htm?csnumber=3787
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Metamerism-Index

The Metamerism-Index (MI) will show the probability that two samples will show the same color difference under
two different illuminants (represented by the first and second illuminant)

M MI = \[(AL* —AL*,)* +(Aa* —Aa*,)” + (Ab* —Ab*,)’
* DL*, Da*, Db*,; are the Delta CIELab* color coordinates between Standard and Sample for the first
illuminant
* DL*, Da*, Db*, are the Delta CIELab* color coordinates between Standard and Sample for the second
illuminant
Interpretation:
¢ If Mlis low the color difference between the sample pair is the same for both illuminants. This does not
mean that the two samples match, it means, that the two samples show the same difference for both
illuminants
¢ If Ml his high there is a different color difference between the two samples at two different illuminants.
The samples might match under one illuminant, but not under the second. Or the sample 1 might to be
red under illuminant 1 and to green under illuminant 2

Color Inconsistency

This attribute indicates a color change in the sample (without any reference to the standard) under different
illuminants. This property is sometimes known as "flare." You may select to display a Color Inconstancy value for
samples for the first and second illuminants, the second and third illuminants, and the first and third illuminants.
This is a new index for which experimental data has not been gathered and therefore no hard and fast rules on
acceptable tolerances have been established. Higher values of Color Inconstancy (over 1.0) probably indicate an
unacceptable color difference; however, it would be wise to also examine the trial measurement in question in the
Color Rendering View with the Multiple Illuminants option turned on to examine the color change visually rather
than depending purely on the numeric value listed in the Multi-Trial View. Color Inconstancy is also an attribute on
which you may sort formulas when in Color iControl's formulation mode and can be selected from that mode’s
Settings dialog.
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CIE 1976 (L*, a*, b*) color space (CIELAB)

CIE L*a*b™* (CIELAB) is color space specified by the CIE International Commission on Illumination (French
Commission internationale de I'éclairage). 1t describes all the colors visible to the human eye and was created to
serve as a device independent model to be used as a reference.

The three coordinates of CIELAB represent the lightness
of the color (L* = 0 yields black and L* = 100 indicates
diffuse white; specular white may be higher), its position
between red/magenta and green (a*, negative values
indicate green while positive values indicate magenta)
and its position between yellow and blue (b*, negative
values indicate blue and positive values indicate yellow).

The asterisk (*) after L, a and b are part of the full name, since they represent L*, a* and b*, to distinguish them
from Hunter's L, a, and b, described below. Since the L*a*b* model is a three-dimensional model, it can only be
represented properly in a three-dimensional space.

Because the red/green and yellow/blue opponent channels are computed as differences of lightness
transformations of (putative) cone responses, CIELAB is a chromatic value color space.

CIE L*C*H*
The L* axis represents Lightness.

It ranges from L* = 0 yields black and L* = 100 indicates
diffuse white. The C* axis represents Chroma or
"saturation". This ranges from 0 at the centre of the
circle, which is completely unsaturated (i.e. a neutral
grey, black or white) to 100 or more at the edge of the
circle for very high Chroma (saturation) or "color purity".
www.colou SRR h* describes the hue angle. It ranges from 0 to 360 —
h=0° = red / h=90° = yellow / h=180°=green / h=270° =
blue

lightness =@
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CieLab* Color Attributes

L* Represents a standard or sample's position on the lightness axis in either CIELAB or CIELCH color
space. This attribute is also available in Strength Adjusted form.
a* Represents a standard or sample's position on the green/red axis in CIELAB color space, green being

in the negative direction and red being in the positive direction. This attribute is also available in
Strength Adjusted form.

b* Represents a standard or sample's position on the blue/yellow axis in CIELAB color space, blue being
in the negative direction and yellow being in the positive direction. This attribute is also available in
Strength Adjusted form.

c* Represents a standard or sample's chroma value in CIELCH color space. This attribute is also available
in Strength Adjusted form.

h* Represents a standard or sample's hue value in CIELCH color space. This attribute is also available in

Strength Adjusted form.

CieLab* Color Difference Attributes

DL* The delta value for the L* attribute. This attribute is also available in Strength Adjusted form.
Da* The delta value for the a* attribute. This attribute is also available in Strength Adjusted form.
Db* The delta value for the b* attribute. This attribute is also available in Strength Adjusted form.
DC* The delta value for the C* attribute. This attribute is also available in Strength Adjusted form
Dh* The delta value for the h* attribute. This attribute is also available in Strength Adjusted form.
DE* The distance a sample falls from the standard in CIE* color space using a simple, straight-line

calculation. This attribute is also available in Strength Adjusted form.
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CMC I:c (1984)

In 1984, the Colour Measurement Committee of the
Society of Dyers and Colorists defined a difference
measure, also based on the L*C*h color model. Named
after the developing committee, their metric is called
CMC l:c.

The quasimetric has two parameters: lightness (l) and
chroma (c), allowing the users to weight the difference
based on the ratio of l:c that is deemed appropriate for
the application. Commonly-used values are 2:1 for
acceptability and 1:1 for the threshold of
imperceptibility.

SL = Funktion von L
¢ Slisafunctionof L
* Scisafunction of C
* |:c is the defined ratio of Lightness and Chroma

CMC* Color Difference Attributes

DL*cmc The delta L* weighted by the CMC equation. This attribute is also available in Strength
Adjusted form.

DC*cmc The delta C* weighted by the CMC equation. This attribute is also available in Strength
Adjusted form.

Dh*cmc delta H* weighted by the CMC equation. This attribute is also available in Strength
Adjusted form.

DEcmc (2.0:1) This value also represents the distance in color space that a sample falls from the standard

but is calculated using the CIE DEcmc equation which includes weighting functions that
predict visual acceptability more accurately than the simpler DE* calculation. This
attribute is also available in Strength Adjusted form.
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CIE94

The 1976 definition was extended to address perceptual non-uniformities, while retaining the L*a*b* color space,
by the introduction of application-specific weights derived from an automotive paint test's tolerance data.2

AE (1994) is defined in the L*C*h* color space with differences in lightness, chroma and hue calculated from

(L'* (l* *) ( * * b*‘
L*a*b* coordinates. Given a reference color® \ 11 %11 Y1 Jand another color 1 +2; @2, ‘2), the difference

i [21101[11]

AR — (AL ) ACh \*, (_AH
94 — - - -
K 1+ K,C} 1+ KyCY
Where the K-values depend on the application
graphic arts textiles
K11 2
K10.045 0.048
K>/0.015 0.014
CIE DE 2000* Color Difference Attributes
DE2000 DE value using CIE DE2000 evaluation equation (this equation was not formerly adopted and is
provided here only for reference).
DL*00 The delta value for the L* attribute from a proposed new color space. This attribute is also available
in Strength Adjusted form.
DC*00 The delta value for the C* attribute from a proposed new color space. This attribute is also available
in Strength Adjusted form
DH*00 The delta value for the H* attribute from a proposed new color space. This attribute is also

available in Strength Adjusted form.
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Hunter Lab

The Hunter Lab color scale was developed in the 50°s and 60’s. There were several permutations of the Hunter Lab
color scale until the current formulas were released in 1966.

The Hunter Lab color space is organized in a cube form.
L,a,b Color Solid The L axis runs from the top to the bottem. The
L=100 maximum for L is 100 (for a perfect reflecting diffuser)
while the minumum is 0. The a and b axes have no
speficic numeric limits. Positive a is red and negative a is
green. Positive b is yellow and negative b is blue.

Hunter Lab Color Space attributes

L Represents a standard or sample's position on the lightness axis in Hunter color space. This attribute
is also available in Strength Adjusted form.

a Represents a standard or sample's position on the green/red axis in Hunter color space. This attribute
is also available in Strength Adjusted form

b Represents a standard or sample's position on the blue/yellow axis in Hunter color space. This

attribute is also available in Strength Adjusted form.

Hunter Lab Color Difference attributes

DL The delta value for the L component of Hunter color space.
Da The delta value for the a component of Hunter color space.
Db The delta value for the b component of Hunter color space
DEh The distance a sample falls from the standard in Hunter color space
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CIE xyY Color space

The CIE 1931 color space chromaticity diagram. The
outer curved boundary is the spectral (or
monochromatic) locus, with wavelengths shown in

nanometers.
CIE XYZ Color Coordinates
X Represents a standard or sample's X tri-stimulus value for the 1931 CIE XYZ color space
Y Represents a standard or sample's Y tri-stimulus value for the 1931 CIE XYZ color space
Z Represents a standard or sample's Z tri-stimulus value for the 1931 CIE XYZ color space.
sX Represents a standard or sample's position on the horizontal axis in the chromaticity diagram
sy Represents a standard or sample's position on the vertical axis in the chromaticity diagram
CIE XYZ Differences
DY The delta value for the Y element of the chromaticity diagram.
Dx The delta value for the x element of the chromaticity diagram
Dy The delta value for the y element of the chromaticity diagram.
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FMCII (Friele - MacAdam - Chickering) Color Difference

The FMCII unit of color difference is based on just noticeable, or threshold, color difference data.

It has been published in 1942. Friele used the data in his suggested color-difference formula, which was modified
later by MacAdam, and then by Chickering. The FMC-2 Scale is a color difference scale only and was designed for
[lluminant C and 2° standard observer conditions only. It has been successfully used for non-saturated colors
under illuminants D65 and A as well as 10° standard observer conditions.

Red-green (dRG FMCII) differences, yellow-blue (dYB FMCII) differences, total lightness
differences (dL), and total color differences (dE FMCII) between standard and sample are
computed according to the Friele-MacAdam-Chickering metric (JOSA, February 1968, p. 292 and
August 1969, p. 986).

FMC-II Color Difference attributes

DLf The delta value for lightness in FMC-II color space.

DRGf The delta value for the red/green value in FMC-II color space.
DYBf The delta value for the yellow/blue value in FMC-II color space.
Def The delta E value for the FMC-II color space.
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Color Notations

Munsell

In colormetry, the Munsell color system is a
Value | Munsell Color System color space that specifies colors based on three

color dimensions: hue, value (lightness), and
Q

chroma. (color purity). It was created by
10 Professor Albert H. Munsell in the first decade
Chroma of the 20th century and adopted by the USDA
as the official color system for soil research in
Yellow the 1930s.

Yellow-Red

Red-Purple

Green-Yellow

Purple-Blue Blue

Blue-Green

Munsell HVC Notation This will display the Munsell Hue Value Chroma notation for the sample.

sRGB Color Notation

sRGB is a standard RGB color space created cooperatively by HP and Microsoft in 1996 for use on monitors,
printers, and the Internet.

SRGB uses the ITU-R BT.709 primaries, the same as are used in studio monitors and HDTV,El and a transfer
function (gamma curve) typical of CRTs. This specification allowed sRGB to be directly displayed on typical CRT
monitors of the time, a factor which greatly aided its acceptance.

sR, sG, sB These attributes allow you to display RGB values as given in SRGB color space.
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